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PHYSICAL CAUSES OF DEAFNESS 


REPORT OF COMMITTEE, DIVISION OF MEDICAL SCIENCES, 
NATIONAL RESEARCH COUNCIL * 


PART I: METHOD OF STUDY 


CuHartes W. Ricwarpson, M.D. 


WASHINGTON, D. C 


THE INCEPTION OF THE SURVEY 


For a number of years past, the schools of the deaf throughout 
the United States have been anxious for a thorough survey to be made 
of their present conditions and methods. At a conference of the 
superintendents and principals of the schools of the deaf at St. Augus- 
tine, Fla., in January, 1924, it was unanimously recommended that 
such a survey be made, and the executive committee of the conference 
was empowered to adopt ways and means for its accomplishment. 
Largely through the efforts of Dr. Percival Hall, and those of Dr. 
Charles W. Richardson, chairman of the committee, Dr. Vernon Kellogg, 
secretary of the National Research Council, favorably reported the 
project to the council which, in turn, approved it. The sum of $25,000 
was obtained from the Laura Spelman Rockefeller Memorial to finance 
the endeavor. 

The project was placed under the control of Dr. Vernon Kellogg, 
chairman of the Division of Educational Research. An administrative 
committee was created to have general direction of the work. This 
committee consisted of the chairmen of the Divisions of Educational 
Relations, Medicinal and of Anthropology and Psychology of the 
council, together with President Percival Hall of Gallaudet College, 
Washington, D. C., representing the Convention of the American 
Institutions of the Deaf and the Conference of Superintendents and 
Principals of American Schools of the Deaf; Dr. Charles W. Richard- 
son, of Washington, D. C., representing the Permanent Committee of 


* The committee consisted of Dr. Charles W. Richardson. chairman. Dr. 


Vendell C. Phillips, Dr. George E. Shambaugh and successively, ex-officio as 
uirmen of the Division of Medical Sciences, Dr. Victor Vaughan, Dr. Ludvig 
iektoen and Dr. Howard T. Karsner. The committee was assisted by Drs 
W. Hagens, J. W. Holderman, R. W. Watkins, Alice K. Hall and Douglas 
tarlan. The work was supported by a grant from the Laura Spelman Rocke- 


ller Memorial Fund : 
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the Deaf Child of the American Medical Association; Dr. A. L. E 
Crouter, superintendent of the Pennsylvania Institution for the Deaf 
and Dumb, Mt. Airy, Pa., representing the American Association to 
Promote the Teaching of Speech to the Deaf, and Dr. Rudolph Pintner, 
professor of educational psychology, Teachers’ College, Columbia Uni- 
versity, New York. 

During the early meetings of the administrative committee I saw 
that the greater portion of the grant was being apportioned to the 
various subsurveys, economic, administrative, pedagogic and psychologic, 
until apparently no funds would be left for the financing of the most 
important feature of the survey; viz, the physical survey of the deaf. 
The sum eventually left for this most important feature of the survey 
was $600. Being in charge of the medical survey it became incumbent 
on me to adopt ways and means to obtain results. Faced with the 
contingency, I attempted through volunteer medical aid to obtain a 
survey of the institutions allocated to me wherein to have the medical 
survey made. A chart was made to be filled in by the examining 
otologist, with accompanying instructions, which was adopted by the 
committee of administration. After voluminous correspondence the 
various examiners were designated, and full instructions given how 
to obtain cooperation most easily from the superintendents and principals 
of the institutions to be examined. Requests for aid, assistance and 


cooperation were also addressed by the secretary of the National 


Research Council to the various heads of the schools to be examined. 
Each chief examiner was requested to select three or four junior 
examiners; to each one so appointed a specific duty in regard to the 
examination was assigned. The juniors were to do the actual physical 
examination. The senior examiner was to collect the work and furnish 
a general summary of the results of the medical survey. About four 
months after the survey was started reports began to come in. Only 
five examiners reported before second, third and fourth requests were 
made for reports—some have never made returns. The rules of 
instruction were variously interpreted; many made notations on some 
features of the chart and none on others, so that there was no uniformity 
in the 1,800 examinations made. After mature deliberation and man) 
months of study it became evident that in no single point was the 
survey so complete that a general outstanding result could be given 
The amount of work entailed, the time expended in the study of th 
charts and the other difficulties were so great and the obstacles were 
so numerous that I was caused much embarrassment and perplexity 


THE OBTAINING OF A NEW GRANT 
Weary and distraught over the apparent impossibility of accom 
plishing anything of value with-the material in hand, I laid the whol 





RICHARDSON—DEAFNESS 417 


situation before Dr. Vernon Kellogg, secretary of the National Research 
Council, who listened sympathetically and was most assuring in his 
promise of helpful cooperation in obtaining a grant to continue the 
investigation, and a few days thereafter, on March 3, 1926, Dr. 
Kellogg notified me that the Laura Spelman Rockefeller Memorial 
had made a grant of $7,000 to be applied by the National Research 
Council for the purpose of extending the work on physical research 
of the deaf. In a conference later Dr. Kellogg informed me that the 
grant would be administered by the Division of Medical Sciences, then 
under the chairmanship of Dr. Victor Vaughan. 


ORGANIZATION 

In due course I was called into conference by Dr. Victor Vaughan, 
for the purpose of organizing a committee for administration of the 
grant, and formulating plans. The following committee was agteed 
on: Dr. Charles W. Richardson, of Washington, D. C., chairman; 
Dr. Wendell C. Phillips, New York; Dr. George E. Shambaugh, 
Chicago, and Dr. Victor Vaughan, chairman of the Division of 
Medical Sciences, National Research Council, ex-officio member. | 
was instructed by Dr. Vaughan to prepare all plans for the practical 
objects of the survey to be ready for an early call of the committee. 

On March 21, 1926, the full committee met in the board room of 
the National Academy of Sciences and National Research Council 
Building, B and 21st Streets, Washington, D. C. Dr. Victor Vaughan 
called the meeting to order, announced the committee and designated 
Dr. Charles W. Richardson as the chairman of the committee on the 
physical causes of deafness. Dr. Richardson in assuming the chair 
narrated the history of the investigation of the physical causes of deaf- 
ness under the committee of the survey of the deaf through volunteer 
medical aid, and how this work had not been successful on account of 
lack of uniformity of reports, and because of different interpretations 
of the course to be pursued by the different investigators. Only a 


small part of that work, entailing considerable labor, could be salvaged 


for practical utilization. He explained how a further grant of $7,000 
had been made by the Laura Spelman Rockefeller Memorial to begin 
this investigation anew, under methods which would insure a uniform 
result, out of which practical results could be formulated. There was a 
thorough discussion, and plans were formulated for perfecting the 
ampaign to be made. The committee had as its object the examination 

3,000 deaf persons in various institutions throughout the country. 

was decided that the most exact procedure could be obtained only 


placing committees of three or four well drilled, well prepared young 
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examiners in different fields to complete the whole examination in the 
area to which they were assigned. Each of these groups of practical 
examiners was to have a chief examiner who should select his sub- 
ordinates, and have direct supervision of the workers in the field. The 
method of procedure, the charts as prepared, the instructions to 
examiners, the budget and the object of the investigation as outlined 
by Dr. Richardson were accepted by the committee. 


SCHOOLS TO BE EXAMINED 


In order to accomplish the results to the greatest advantage to all 
interested, it was decided to select three geographic units for the pur- 
pose of this investigation. 

The three units decided on and the schools to be examined were 
as follows. 

New York City Group 
The New York Institute for the Instruction of the Deaf and Dumb, 
Isaac B. Gardner, principal pupils 
Institute for the Improved Instruction of Deaf Mutes, Harris 
Taylor, superintendent and principal, 904-922 Lexington Avenue. pupils 
St. Joseph Institute for the Improved Instruction of Deaf Mutes, 
Miss Anna M. Larkin, principal, West Chester, N. Y pupils 


Chicago Group 


Illinois School for the Deaf, Oscar C. Smith, managing officer, 
Jacksonville, Ill. pupils 
Missouri School for the Deaf, E. H. Day, superintendent, Fulton, 
Calloway County, Mo pupils 
Indiana School for the Deaf, O. . Pittenger, superintendent, 
Indianapolis pupils 
Iowa School for the Deaf, Elbert A. Gruver, superintendent, Council 
Bluffs, Iowa pupils 


Philadelphia Group 
Pennsylvania Institute for the Deaf and Dumb, E. A. Gruver, super 
intendent, Mt. Airy, Pa “3 pupils 
New Jersey School for the Deaf, Alvin E. Pope, superintendent, 401 
Hamilton St., Trenton, N. | ; pupils 
The Bishop Ryan Memorial Institution, Philadelphia.............. pupils 
The Home for Training in Speech for Deaf Children, Philadelphia. . pupils 


Total pupils 


The New York group was to be under the direction of D1 
Wendell C. Phillips, Dr. Marvin C. Jones to be in charge of the group 


of examiners. The Philadelphia group was to be under the directio: 
of Dr. Charles W. Richardson, Dr. Douglas Macfarlan to be in charge 
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the group of examiners. The Chicago group was to be under the 

lirection of Dr. George E. Shambaugh, Dr. Shambaugh to be in charge 
i the group of examiners. 

The chart employed in the physical examinations in the survey of 
the deaf was adopted, and 3,500 of these charts were ordered to be 
available immediately (chart 1). 

The object of the investigation was listed by the committees as 
follows: 

Consideration of the question of hereditary and consang 

The age at which acquired deafness develops? 
Consanguinity as related to congenital deafness? 
lhe causes of deafness and their consideration 


{. Causation in connection with congenital deafness 


B. Causation in connection with acquired deafness 
1. Deafness without development of otitis media 
2. Deafness with otitis media 

Che relation of diseases of the upper air tract to the condition causing 
eafness in the acquired cases. 

The influence of sex, or relation of sex to deafness? 

Has nationality any marked relation to deafness? 

Relation between the nose and throat condition (existing), and existing ear 
ntection. 

The results of functional tests? What reliability can be placed on these in 
the very young and very deaf? 

It is especially desirable to determine the amount of residual hearing—by the 
oice, high, low. 

It is desired to determine whether the remnant of hearing is more marked 
ongenital or in acquired deafness. 

What does the audiometer demonstrate as to the remnant « 
otitis media and in the centric type of deafness? 

General results of the audiometer tests ? 

Che results of vestibular test? Is abolition or impairment 

n attended with subsequent static impairment ? 

lhe relation of syphilis in the congenital and acquired deafness 


t 


Determine the percentage of speech with deafness and the grad 


REPORTS OF EXAMINERS 


Che following set of instructions to examiners was adopted 
he objects of the examination, which are presented, should be 
mind during the progress of the actual physical examination 
exercised to maintain expenses within the budget, a copy of wl 
Results of examinations should be filed both in chart form 
ticisms. 
Results of functional tests should be graphically made at 
summary given. 
\ny apparatus required should be requested through du 
e€ committee, except in minor form covered by the budget 
lravel expenses and maintenance should be cared for by voucher 


\ - ' 
Maintenance in some of the institutes may be desirable and could 


superintendent, the per diem rate always bei 











PHYSICAL EXAMINATION 


Nus® 


Seeretion 
Mucous wembrane 
Septum 
Midd turd 
Inf. turb. 
ACCESSORY SIN USES 
Frontal 
Mazillary 


PHYSICAL EXAMINATION CHART Ethmoid 
Name Spbevow 
Occuration X-ray 

Date or Bxamrvation ........ _ scccces 7 Tranaillumination 


I DEAPNESS HEREDITARY a -ReaTiowsar oF PARENTS 
PHARYNE AND MOUTH 
Is rt acqumen..... cocce IF ACQUIRED aT WHAT soe 

ace y Tongue 
Awrory 
Pharynz 


Larynx 


8 SxTERNAL Fan 
1AONORTS 


Paw 

Discharge 
Membrane tympan 
Tinnitns 

Vertigo 

Mastord 

















Chart Chart 1—Part 2 








AUDITORY TESTS 
Voice 
Whispered 
Low 
Watch or scumeter 
Audiomete 
Tone hmits, upper Galtor 
Webe 
Rinne dura 
VPsreae An REA TIONS 
Right 
Spontaneous INSTRUCTIONS 
Nystagmus 
1. This reguster will be carefully Glied out in every cxaminatwa 
Pointing reaction will only be expected when other conditions seem to suger 
Falling . them necessary 
2 Physical examination of nose phyrans and mouth should be thoro 


POTATION TRSTS made ant their tion properly noted, on account of important r 


Turning right. nvst ef n Nee . which such conditions have to tory sense and possible suggest 
ment 
Se 


ng left » 3 Notations should be simple and to the port, neither verbosr 
a biguous. All notations should be made as indicated, right or left 

Left hand 4 Carefully record physical examinations of the car The wu * 
should be made exreful and noted with extrem aecuract Nudw meter ere 
charts should be attached to this chart 


Left hand 


The cochlea-palpebral reflex ix of aperial value in profeur 
note whether there any existent remnant of hearing 
6 The remaining test. page 2. i« only to he reser 
to demand them 


CALOMIC TRST 


CALVANIC ThsT 


Reflet ecchies palpebral : . 
tason Tory TEST 

















Chart 1—Part ‘hart 1—Part 4 





RICH ARDSON—DEAFNESS 421 


The following tentative budget was suggested and, after thorough discussion by 
1e committee, adopted. This budget was made on a basis of 1,000 patients 
examined, 
Wassermann tests—l test to each ten patients examined 
at $2 each 
Urinalysis—1 test to each ten patients examined at $1.. 
Blood analysis (hemoglobin or blood chemistry) 1 test to 
each ten patients examined at $2............. 


Roentgenograms (sinuses or mastoid) 2 plates to each ten 
patients examined at $2 per plate ; 
Material, supplies and incidentals at 10 cents per examina- 


tion 


To this should be added the modest sum of 50 cents per 
each individual examined as an honorarium.... 


The budget cost of 1,000 examinations.... aF $1,500 


It was decided that copies of instructions, purposes of examination 

nd budget be sent in duplicate to each examiner, and that copies of 
dati be forwarded as required and requested. Chairs for turning 
ind audiometer 2-A., were furnished to each group. The audiometers 
were furnished by the Western Electric Company. 

A meeting of the committee was held in Montreal in June, 1926, 
to consider certain factors in relation to the work to be inaugurated 
by the New York group. 

During the meeting of the American Medical Association at Dallas, 
May, 1926, another meeting was held to consider the revision of the 
charts. It was considered more practicable to use the last page of 
the chart for a graphic record of the audiometer test, and to eliminate 
certain factors in other features of the chart. This action was adopted 
and the amended chart is given (chart 2). 

The progress of the New York group was temporarily retarded by 
the resignation of Dr. Marvin Jones, chief examiner for that group; but 
Dr. Shambaugh’s group had about completed the examination allotted 
to them and were willing to take on further work to make up the 
quota resulting from the loss of the New York group. It was also 
considered wiser to have those who had already had an extensive par- 
ticipation in the work continue, rather than to attempt to create a 

New York group. It was decided to take up the tollowing addi- 
tional schools for the Chicago group: 


The Parker Practice, Alexander Graham Bell and Jacob Beidler 

School System, Chicago. eee eeee pupils 290 
Ohio School for the Deaf, Columbus, Ohio, Mr. Jones, principal...pupils 461 
Western Pennsylvania School for the Deaf, Pittsburgh, A. | 

Manning, principal.. pupils 287 





422 ARCHIVES OF OTOLARYNGOLOGY 


Wisconsin School for the Deaf, Delavan, Wis., T. Emry Bray, 
superintendent 

Minnesota School for the Deaf, Elwood Stevenson, superintendent, 
PE, MN ASU crane onnekbbiindes estedguaesaeneeeiainn pupils 

Michigan School for the Deaf, I. B. Gilbert, superintendent, Flint, 


On April 28, 1927, at the annual meeting of the Division of Medical 
Sciences, a report of the progress of the committee was made to the 
division. 

In all institutions in which examinations were to be made, a formal 
letter was forwarded to the superintendent or principal of the institution 
through the director of the Division of Medical Sciences, request- 
ing that permission be granted for the investigation. Every superin- 
tendent and principal receiving such a letter immediately replied in a 
most cordial affirmative reply, offering to cooperate in every way to 
make the work of the investigation as easy and as profitable as possible. 
This information was forwarded immediately to the member of the 
committee in charge of the institute, and he was directed to designate 
to the authorities at the institution, the date set for the examination. 
All the institutions according to request, furnished secretaries, instruc- 
tors and other facilities to aid and expedite the investigators in their 
examination. The keen interest which all the heads of the institutions 
displayed in this work was gratifying. In practically all institutions 
a duplicate copy of the charts was requested, for the purpose of study 
and filing. 

The committee decided to close its work on Dec. 31, 1927, in order 
to prepare its statistical study and make its official report to the National 
Research Council in time for presentation to the American Otological 
Society at its meeting in Washington in May, 1928. 

At the closure of the investigation it was found that a survey of 


3,734 pupils had been made in nineteen (19) schools and institutions. 


The schools in which examinations were actually conducted and the 
number of pupils examined were as follows: 


Philadelphia Group 


The Home for Training in Speech of Deaf Children 58 examined 
The Archbishop Ryan Memorial Institution...... 47 examined 
The New Jersey State School for the Deaf. .. 81 examined 
Pennsylvania Institution for the Deaf. .. 428 examined 





Total eae anachal oat 7 . 614 examined 


Chicago Group 


Dr. George E. Shambaugh reports total number of 
pupils examined 





Final Total , 3,734 examined 











————— 
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Name 


EXAMINATION CHART 


ate of Examinaten 
clatousmp of Parents 
ry of Family Deafness Specify as to Degree of Deafness 


and Probable Time of Onset 


Specify Age of Patient When Each was Acquired 


Did Deafness Follow An Iniectious Disease 


Ace and Marticular [secase 


oss \ssnciated with Discharge from the Ears? 
Nationality of larent 
Diagnosis: Congenital Deafness 
Acquired Deainess 
Speech Without Speech 


me! Mental Mentally Defective 








Secretion 

Mucous Membrane 
Septum 

Mid. Turd 

Inf. Turd 


PHARYNX 
Tunsils and Adenosds 


LARYNX 


Moderately Poor 
Quite Natural 


Enuncianon. Very Poor 


Relatively Good 

Voice: High Pitched Metallic 

Low Pitched Guttural 
Cambinasion of High and Low Pitched 


EXTERNAL EAR 
Raght 
Canal 
Pan 
Discharge 


AUDITORY TESTS 
Right 

Whispered Vowe 
Spoken Voice 
C (4 dy) 
. 
Gahon W hutie 
Weber 
Rinne 
Schwalech—Fek Rather Than Heard 


Heard as a Tone 








Chart 2—Part 1 
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VESTIBULAR REACTIONS 
Spontaneous 
Nystagrous 
Powmtng 
Falling 
Rotation Tests 
Character 
Turmng Right Nyst 
Turning Left Nyse 
Past Pouwtixc 


Right Hand 


Galvan Test 
Left Ear 
Reflex Cochies Paipebral 


Laboratory Tests 


Summan 








1o 
° 
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Ces eseesgce 


(S.LIND NOLL YENES) 6607 ONiarwEH 
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Nom nea 
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The committee has now completed its work; 3,734 patients have 
been examined. The work has not been unattended with difficulties, 
obstacles and embarrassment, but fortunately they were all natural 
in such a piece of work, and all were overcome without impairment of 
the value of the effort. 

The results of the scientific accomplishment was placed in the hands 
of Dr. George E. Shambaugh for elucidation. They will be in the form 
of tables with narrative in explanation. The committee believes that 
this venture is one of the most important made in this field of investiga- 
tion, and feels that it will be of great value to all who are interested in the 
study of the deaf. 


PART II: STATISTICAL STUDIES OF THE CHILDREN IN 
THE PUBLIC SCHOOLS FOR THE DEAF 
Greorce E. SHAMBAUGH, M.D. 
ASSISTED BY 


E. W. Hacens, M.D.; J. W. Horperman, M.D. 
AND 
R. W. Watkins, M.D. 
CHICAGO 


When I was requested by Dr. Charles W. Richardson to supervise 
the work of examining the children in the public institutions for the 
deaf in the Middle West, I undertook the task primarily because | 
recognized that in making these examinations we should have an oppor- 
tunity to make a rather extensive statistical study of some of the 
problems which have interested otologists concerning the status of the 
organ of hearing in these unfortunate children. The actual work of 
making the examinations was made possible only because there were 
on the staff of the department of otolaryngology at Rush Medical 
College those who were willing and capable of carrying out this exact- 
ing task. 

We first undertook the examination of the children in the three 


public schools for the deaf in Chicago—the Parker Practice, the 
Alexander Graham Bell and the Jacob Beidler Schools—in all 290 


children. The work of examining these children was carried out by 
Drs. Alice K. Hall, E. W. Hagens and J. W. Holderman. We received 
financial assistance for this work from the Chicago Institute of Medi- 
cine. The results of these examinations were published in two separate 
reports.’ 

1. Shambaugh, G. E.; Hall, Alice K.; Hagens, E. W., and Holderman, J. W. 
Statistical Studies of the Children in the Chicago Public Schools for the Deaf, 
Arch. Otolaryng. 2:417 (Nov.) 1925; Supplementary Statistical Studies of the 
Children in the Chicago Public Schools for the Deaf, ibid. 5:209 (March) 1927 
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The subsequent work of examining the children in the state schools 
the Middle West was carried out by Drs. Hagens, Holderman and 
Watkins, with financial assistance obtained by Dr. Richardson from 
the Laura Spelman Rockefeller Memorial. 
[he institutions in which the examinations were made were as fol- 
ws: 
Illinois State School for the Deaf at Jacksonville 396 children 
Missouri State School for the Deaf at Fulton.... 278 children 
Iowa State School for the Deaf at Council Bluffs children 
Indiana School for the Deaf at Indianapolis. . . 357 children 
Ohio State School for the Deaf at Columbus..... children 
Western Pennsylvania School for the Deaf 
Pittsburgh .... eh - -hildren 
Michigan State School for the t Flint 331 children 
Minnesota School for the Deaf at Faribault.. 56 children 


hildren 


Including the 290 children in the Chicago schools for the deaf, this 
made a total of 3,120. This has been a formidable undertaking, and 
I cannot praise too highly the perseverance of the men who carried 
out the work, and especially the careful, painstaking manner with which 
they applied themselves to the task. These men, in return, have 
acquired a first-hand knowledge of the deafened child which few have 
ever had the opportunity of gaining. Miss Viola Moran assisted in 
the painstaking and especially arduous task of compiling from the 
records of these examinations the statistics for this report. 

The work of making the examinations extended over several months 
and the task of compiling the statistics over many weeks. Only through 
the courtesy and sympathetic cooperation of the superintencents of the 
several schools in which our examinations were made was it possible 
for us to accomplish our work. 

A similar series of examinations was made by Dr. Douglas Mac- 
tarlan of Philadelphia in the schools of eastern Pennsylvania and New 
Jersey. In all 613 children were examined by him. These examinations 
were not made under my direction, and the reports, therefore, do not 


mprise all the factors which we endeavored to include. The resul 


therefore, could not be included in the body of our own report. We 


ve endeavored, however, to utilize the reports prepared by Dr. Mac- 
farlan and have presented them in statistical tables which appear as 
in addendum to our own report. 

In compiling our statistics, we recognized that many inaccuracies 
were bound to occur. For example, the question of whether the deaf- 
ness was congenital or acquired was often impossible to answer with 
ertainty, just as it was often impossible to determine the exact etiology 
in the acquired cases. On questions like these we were forced to rely 
on the official records kept in the several institutions, for it was palpabl 
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impossible for our examiners to visit the homes of the children in an 
effort to ferret out more accurately the correct answers. ‘The statistics 
on these and other equally important questions must, therefore, be 
taken with some rather large reservations. On the other hand, the 
large number of children examined helps materially to minimize the 
discrepancies occurring in this way, and the results shown in the charts 
can be accepted as throwing a definite light on the several problems 
which we undertook to investigate. 

In compiling our final report, we included the group of 290 children 
which formed the basis for our two previous reports. We followed in 
this final statement the use of the same type of statistical tables which 
were developed in our preceding reports. ‘To this list of tables we 
added two additional tables on the caloric reactions and one on the 
relation of tonsils and adenoids as found in these children. We decided 
to include the latter table on the tonsils because of the well known 
relation between disease of the tonsils and adenoids in children and 
tubotympanic trouble, although, as set forth in our first report, the 


type of disease of the ear responsible for the deafness in children in 


institutions for the deaf has no direct relation to the ear trouble pro 
duced so commonly by disease of the tonsils and adenoids. In these 
children the defect lies necessarily in the internal ear, as it is only 
nerve deafness which can be severe enough to necessitate a child’s being 
sent to a school for the deaf. This nerve deafness, in some instances, 
develops secondarily to suppurative disease of the middle ear, a condition 
which may easily be brought on as the result of tonsil and adenoid 
trouble. 

The question of the etiology of congenital as well as acquired deaf- 
ness and hereditary syphilis is one that has attracted more or less 
attention. We did not find it easy to institute thorough examinations 
to determine the existence of syphilis in the parents of these children 
or even in the children themselves. We did undertake in one of the 
larger institutions, that at Jacksonville, Ill., with 396 pupils, to have 
Wassermann tests of the blood made on all the children. These were 
carried out with the aid of the state laboratory at Springfield, a few 
miles distant, and in the entire number only two showed positive 
Wassermann reactions in the blood. Of course, a negative Wassermann 
reaction in the blood cannot be accepted as conclusive evidence of the 
absence of a syphilitic taint, but the fact that only two of the children 
in this entire school gave a positive Wassermann reaction would indicate 
definitely that syphilis is an unimportant item in this country, at least 
in the causation of deafmutism. 

We compiled statistics to ascertain the relation of sex in the con 
genital and in the acquired cases (table 1). Of 1,928 patients with 
congenital deafness, 907 were females and 1,021 were males; and 
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1,192 patients with acquired deafness, 529 were females and 663 
ere males. Apparently sex is not an item in the etiology of congenital 
acquired deafness. There are more males with congenital deafness 
more with acquired deafness than females, but the 


1 


nal. 


difference is 


Greater interest 1s attached to the age at which the acquired deafness 


leveloped (table 2). Of 1,192 children with acquired deafness, 706 


leveloped this defect before the age of 3; 193 between the ages of 
3 and 5; 144 between the ages of 5 and 10; 14 after they were 10 years 
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otitis media. A remarkable dropping off in the number of acquired 
cases is noted after the child has reached the age of 10 years. 

We made out statistics covering the nationality of the children 
we examined, though, naturally, it is not one of the more important 
problems connected with congenital or acquired deafness (table 3). 
We classified those children of foreign birth who had been born in 
a foreign country of foreign parentage or born in this country with 
both parents of foreign origin. In this way, 1,803 were classified as 
American; 286 as German; 119 as Italian; 112 as Polish, and so 
on through thirty-five nationalities. We see no reason to suspect that 
the percentage of these children from each nationality actually represents 
more or less accurately the percentage of the several nationalities in 
this community. 


TaBLe 3.—Kelation of Nationality to Number of Cases of Deafness 


Number of Number of Number of 
Nationality Cases Nationality Oases Nationality Cases 

, eee 0 er rere 
German...... a ORG Bohemian 
Italian Duteh 
Polish p SN ao iaseud eee . ; PN ae cducecnens 
English S4 French _ ere ‘ 
Russian..... ; y PE Sis signe cean Czechoslovakian..... 
Austrian Austro-Hungarian... Spanish 

Jewish POCCUGUIG. 2.2020. 
Negro 5s Croatian Filipino 
Swedish 56 Pings tuecs siaakewe Roumanian 
Norwegian 47 Greek Hindu 
Finnish 33 


ETIOLOGY OF ACQUIRED DEAFNESS 

One of the most important questions in connection with acquired 
deafness is its etiology, and we made an effort to study the problem 
of etiology in relation to the several causes and the presence or absence 
of otitis media. In all the factor of etiology was investigated in 1,192 
children. In the table there appeared to be certain discrepancies which 
were accounted for because in some of the case histories certain data 
were missing. In attempting to get the facts regarding the -etiology 
of the deafness we were forced to rely on the records in the several 


schools, since it was palpably impossible for our examiners to visit 


the homes of the children to inquire of physicians and parents more 
closely regarding the manner of onset. But taking these figures, such 
as they are, it is noted that meningitis was responsible for a large 
number of cases; 209 were attributed to this cause. Scarlet fever 
came next, being responsible for 100 cases; measles for 97; influenza 
for 91; infantile paralysis for 37, and suppurative otitis media, including 
those in which a mastoid operation had been carried out, for 66 
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Syphilis, as a probable cause, was given in 24 cases and mumps in 
12. In 6 cases the deafness was attributed to otosclerosis. When this 
was given as an etiologic factor, it meant that there was both history 
of acquired deafness in the parents and functional reactions which 
seemed to satisfy the examiners that otosclerosis was the most probable 
cause. 

Of the cases of meningitis there were only 5 in which the deafness 
developed in connection with an otitis media, that is, discharging ears 
In all 5 patients there was a total defect in hearing. The vestibular 
responses to the turning tests were absent in 4 and not tested in 1. 
It would seem, therefore, that when meningitis invades the internal 
ear in association with an otitis media, it is likely to destroy all vestiges 
of function both of the vestibular and of the acoustic mechanism. 

A different situation may develop when the meningitis invades the 
labyrinth of the ear and when an otitis media does not develop simul- 
taneously. Of the 209 cases resulting from meningitis, total deafness 
was found in 152. Of this number, 4 patients were found to have 
normal vestibular responses in the turning tests. In 28 the vestibular 
responses were diminished, that is, the after-nystagmus lasted less than 
fifteen seconds; and in 120 children not only was there total deafness 
but there was a complete absence of response from vestibular stimula- 
tion. The fact that among the patients with total deafness resulting 
from meningitis there were 32 in whom vestibular responses could be 
elicited is in itself most interesting. It has usually been assumed that 
when meningitis invades the labyrinth of the ear and produces total 
deafness, the same process carries with it complete destruction of the 
function of the vestibular mechanism. 

In 52 patients of the meningitis group, vestiges of hearing were 
found. Of this number, in 4 the responses to vestibular stimulation 
were normal, and in 20 the responses were diminished; and in 28 
children no response to vestibular stimulation, that is, turning tests, 
was obtainable. It would seem, therefore, that when the meningitis 
invades the internal ear and leaves vestiges of hearing, in few of the 
cases does the process entirely destroy the vestibular mechanism. 

In the 100 children in whom scarlet fever was given as the cause 
of deafness, the following statistics were obtained: In 47 deafness 


developed without an otitis media, and of this number, 18 children 


were totally deaf and 29 retained vestiges of hearing. Of the 18 with 
total deafness, in 4 vestibular responses were obtained, and in 14 vestib 
ular responses were entirely absent; that is, total deafness occurring 
as the result of scarlet fever with an otitis media does not always 
mean a complete destruction, as well, of the vestibular mechanism. 
We were rather surprised to find that 29 of the 100 children with 
scarlet fever who developed their ear trouble in connection with otitis 
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media still retained vestiges of hearing. In most of these cases—25 
in all—vestibular responses were also obtainable, and in only 4 were 
such responses absent. 

If one assumes that when scarlet fever destroys the hearing in 
connection with otitis media the labyrinth involvement is the result 
of a panotitis, by which we mean the simultaneous development of a 
suppuration of the labyrinth, as well as the suppuration in the middle 
ear, it is a surprise to find that in 29 of these cases vestiges of hearing 
remained, and that in only 4 was the vestibular response absent. We 
ire inclined to accept the view that a diffuse suppuration of the labyrinth 
means total and permanent destruction of all labyrinth function, cochlear 
as well as vestibular. Perhaps this conclusion is correct, and what 
we are actually encountering in these cases, in which, as the result 
of scarlet fever associated with otitis media, severe degrees of deafness 
but with vestiges of hearing still remaining have developed, is an 
involvement of the nervous mechanism, a neuritis of the eighth nerve 
which has not had a definite etiologic relationship to the otitis media. 
This conclusion seems not unlikely when one notes the large number 
of children whose defect in hearing developed from scarlet fever without 
any evidence that there had ever been an otitis media. Of this class 
there were, in all, 53 cases. Thirty of these were cases of total 
deafness, and in 10 vestibular responses were obtainable and in 20 
such responses were absent. In 23 of the children in whom the deafness 
from scarlet fever developed without otitis media there were vestiges 
of hearing, and in all but one of these we were able to obtain distinct 
vestibular responses. In 7 the responses were normal, and in 15 they 
were diminished. 

When we find deafness severe enough to necessitate a child’s being 
placed in an institution for the deaf, this is, in itself, sufficient evidence 
to warrant the conclusion that the child’s deafness is due to some 
disturbance of the child’s nervous mechanism, internal ear disease. In 
all these children in whom the deafness developed in scarlet fever 
without otitis media, we are justified in assuming that the ear distur- 
hance is the result of a toxic neuritis. A toxic neuritis, therefore, may 
produce total or partial deafness, and when the deafness is total, the 
majority of cases will show a total destruction also of the vestibular 


mechanism. When vestiges of hearing are found, vestibular responses 
will usually also be present. 


I want to analyze next the group of 97 children in whom measles 
was given as the cause. Measles is much less prone than scarlet fever 
to produce otitis media, but when the otitis media does occur the 
reaction is just as virulent as in the worst cases of scarlet fever. Measles, 
like scarlet fever, is also capable of producing a toxic neuritis of the 
ighth nerve, without setting up an otitis media 
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Of the 97 children who lost their hearing as the result of measles, 
only 25 developed ear trouble in connection with an otitis media. Oj 
this number, 8 were totally deaf; in 6 of these children vestibular 
responses were present and in only 2 were they absent. In 17 children 
in whom the deafness developed with otitis media, vestiges of hearing 
were present, and in all of them vestibular responses were obtainable 
In 9 these responses were normal. As in scarlet fever, it would seem 
that one is not justified in assuming that the loss of hearing in these 
cases was always the result of an invasion of the labyrinth from sup 
purative disease of the middle ear. 

A large number of children lost their hearing as the result oi 


? 


measles without having developed an otitis media. There were 72 in 


this class; of this number 32 children were totally deaf; in 15 of them 


vestibular responses were present and in 17 these responses were absent 


Forty children of the group who had measles and developed ear trouble 
with otitis media retained vestiges of hearing. Sixteen of them gave 
normal vestibular responses. In 18 the responses were diminished, 
and in 6 they were entirely absent. 

I shall not stop to analyze these figures whicl * re recorded in 
table 4 for each of the several causes for acqu're«! deafness, but | 
shall point out a few of the more interesting facts. Of the 37 children 
in whom the deafness resulted from infantile paralysis, in 6 the ear 
trouble developed in connection with otitis media. The remaining 31 
cases developed without otitis media, and it seems entirely probable 
that in the 6 cases in which otitis media was present this was simpl) 
a coincident and had no etiologic bearing. Of the 31 children who 
lost their hearing during an attack of infantile paralysis but without 
otitis media, total deafness was found in 16; in 8 of them vestibular 
responses were obtained, and in 8 these responses were absent. Vestiges 
of hearing were found in 15; in 7 of them vestibular responses were 
present and in 8 they were absent. 

Fractured skull was given as the cause of deafness in 24 children 
In only one was there an associated otitis media. We might have 
expected more infections of the middle ear especially since a fracture 
of the base of the skull so frequently lacerates as well the drum mem- 
brane and permits the development of an invasion in the middle ear. 
The one child who developed an otitis media was one in whom 
vestiges of hearing were found, and in whom vestibular responses were 
also present. 

In 23 of the cases of skull fracture the hearing was lost without 
the complication of an otitis media. Total deafness was found in 
17; partial deafness in 6. One expects to find, when a fracture of 
the base of the skull is the cause of the deafness, that the injury 
will produce a total destruction of hearing; so the finding of 6 patients 
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of 24 with vestiges of hearing came as a surprise. Total deafness 
was recorded in 17 cases. In 9 of these, vestibular responses were 
obtainable and in 8 they were absent: All of the 6 children in whom 
vestiges of hearing were demonstrable showed vestibular responses. 
It seems likely that when a fracture of the skull is given as the 
cause of the loss of hearing, the statement is probably accurate, especially 
if the difficulty developed after the age of 3 years. In adults our 
experience has been that a fracture of the base of the skull which 


passes through the petrous bone not only totally destroys all vestiges 


of hearing but at once destroys for all time the vestibular mechanism. 
It may be that in children a similar injury to the head may not produce 
the same destruction of function of the labyrinth as one expects to 
find in adults. 

Typhoid fever was responsible for deafness in 22 children. In 
only 4 did the deafness occur in connection with otitis media. In 
2 of these the deafness was total, and there was an absence of vestibular 
responses. In 2 there were vestiges of hearing and diminished vestibu- 
lar responses. In 18 children, typhoid fever produced serious 
impairment « i ‘the hearing without otitis media. In 11 of these the 
deafness was t sta) hut in 3 diminished vestibular responses were obtain- 
able, while in 8 all vestibular reactions were absent. Vestiges of hearing 
were found in 7 of these children, and in 5 of them vestibular responses 
were obtainable. In 2 such responses were absent. 

Mumps as a cause for serious deafness has always attracted a 
great deal of attention because of the rather dramatic manner in which 
the ear trouble develops. Mumps does not usually produce a severe 
systemic disturbance such as the elevation of temperature which one 
finds in scarlet fever and measles, nor does an otitis media develop 
in these cases, and so it is rather out of a clear sky, so to speak, that 
the destruction of hearing comes. In 12 of the children mumps was 
given as the cause, and it is probable that we can accept this number 
as correct, because the diagnosis of mumps does not present any 
difficulty and the destruction of hearing which occurs in connection 
with mumps is always sudden, so that it will be at once associated 
with the infection. 

Of these 12 cases, one developed in connection with otitis media 
This was probably a mere coincidence. There was total deafness but, 
interesting enough, there were normal vestibular responses. Eleven 
children lost their hearing as the result of mumps without otitis media 
Total deafness occurred in 4; partial deafness in 7. In 2 of the cases 
in which total deafness occurred, diminished vestibular responses were 
found, and in 2 no vestibular responses were obtainable. Of the 7 
children in whom vestiges of hearing were found, 6 gave vestibular 
responses, and in only 1 was the vestibular response absent 
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There is nothing in these statistics in connection with mumps that 
would indicate a different type of involvement from that which occurs 
in such conditions as scarlet fever and measles, particularly when, 
in the latter diseases, the deafness occurs without otitis media. It 
would seem, therefore, that in mumps one is confronted with the 
phenomenon of toxic neuritis involving the eighth nerve, sometimes 
producing total, and at other times only partial, destruction of the 
hearing or vestibular mechanism. 


THE RELATIONS OF TONSILS AND ADENOIDS AND 
LESIONS OF THE MIDDLE EAR 


As already stated, because of the fact that tonsil and adenoid trouble 
is such a frequent cause of defective hearing in children, we decided 
to include in our report a short discussion of the statistics which we 
gathered in our examination showing the relations between tonsil and 
adenoid conditions and operations, middle ear disease and the presence 
of total or partial deafness. Of the 3,120 children, in 44 all factors 
in regard to the tonsil situation were not clearly brought out. In 
1,224 children the tonsils and adenoids had been successfully removed. 
In 1,562 of the children the tonsils were still in situ. This included 
no small percentage of children in whom the operation had succeeded 
in only partial removal. 

The first question which we undertook to determine was how many 
of these children presented palpable evidence of a lesion of the middle 
ear, that is, such alterations on the drum as would justify the conclusion 
that there had been a tubotympanic process, either suppurative or 
catarrhal. In the 482 children in whom tonsils and adenoids had been 
removed, there were palpable evidences of a lesion of the middle ear, 
and in 742, or almost twice that number, palpable evidence of a lesion 
of the middle ear was entirely absent. If the condition in the tonsils 
and adenoids had been even a minor factor in the causation of deafness 
in these children, one should expect to find just the reverse; that 
is, one should expect to find a large percentage of these children with 
palpable evidences of middle ear trouble. The charitable view to take 
is that in the children in whom the tonsils and adenoids had been 
removed, the operation was undertaken not because the child was deaf, 
for the deafness in such cases is always a disturbance of the internal 
ear, but because in connection with the deafness there was a situation 
in the tonsils and adenoids which in itself required correction. Our 


experience in practice has shown, however, that children, even with 
| | 


congenital deafness, have their tonsils and adenoids removed when 
there is no evidence that the tonsils and adenoids are causing any 
local or general disturbance, but because of the mistaken idea that 
they are in some way responsible for the nerve deafness. With the 
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increasing tendency for general practitioners, pediatricians and general 
surgeons to undertake operations on the nose and throat, especially the 
removal of tonsils and adenoids, it seems probable that in the future 
we may witness a still larger number of these unnecessary operations, 
because the diagnosis between disease of the internal ear and disease 
of the middle ear is not always easy to make. 


Of the children in whom the tonsils were still in situ, 622 showed 
evidence of involvement of the middle ear and 940 did not show 
palpable evidence of disease in the middle ear. These figures correspond 
closely to those observed in children whose tonsils and adenoids had 


been successfully removed. 


Taste 5.—Relation of Tonsil and Adenotd Operations 


Ear, Total Deafness and Partia 


a 
Pras ‘ | Suppuration 
Number of No. of cases with 144 (29.87%) 
children who | palpable evidence of | 
‘ ; lesion of middle ear : (Total deafness 
had tonsils 2 (30 Tubotympanie catarrh | Total deafness 
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L 742 (60.625) Partial deafness 


Partial deafness 
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38 (81.7%) Partial deafness 234 (46.07%) 
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No. of cases without palpable evidence of Total deafness 487 (51.81%) 
lesion of middle ear one . 

\ 940 (60.19%) Partial deafness 453 (48.19% 


It disease of the tonsils and adenoids can be responsible for the 
deainess in children who are being sent to schools for the deaf, it 
means that the deafness is something different from the usual type 
of ear trouble so common in children, namely, tubotympanic catarrhal 
or suppurative disease of the middle ear. These types are extremely 
common in children and, in themselves, are never capable of producing 
a defect in hearing severe enough to necessitate a child’s being placed 
in an institution for the deaf. When these children in our examinations 


were found to have involvement of the middle ear we could not hold 


this responsible for their deafness except in one particular relation, 
and that was when we had reason to believe that as the result of 
a suppurative otitis media an invasion of the labyrinth had resulted; 
this would be an extremely unlikely occurrence since in all of these 
children the deafness must be bilateral to necessitate their being placed 


in an institution, and the bilateral combination of suppurative otitis 
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media and the subsequent invasion of the labyrinth is hardly a condition 
one would expect to encounter frequently. 

Of the children who had had their tonsils and adenoids successfully 
removed and who showed palpable evidence of lesions of the middle 
ear—482 all together—144 had suppurative otitis media and 338 had 
tubotympanic catarrh. Ot the suppurative cases, 59 showed total deaf- 
ness and 85 partial deafness. If the deafness had been the result of 
an extension of suppuration to the labyrinth, occuring bilaterally, one 
should expect to find total deafness in practically all the children. 

In the 338 children with tubotympanic catarrh, total deafness 
occurred in 167. As we have already pointed out, there would be 
no justification for the conclusion that the tubotympanic catarrh, which 
was probably the result of a tonsil and adenoid condition, was any 
factor in causing the deafness; because tubotympanic catarrh in itself 
can only produce a mild degree of deafness, and tubotympanic catarrh 
does not involve the internal ear except as a degenerative process which 
occurs much later in life. 

Of the 742 children who had had tonsils and adenoids removed 
in whom there was no palpable evidence of lesions of the middle ear, 
325 were totally deaf and 417 were partially deaf. None of these 
cases, for all too obvious reasons, can in any way be attributed to 
the tonsil and adenoid disease. 

I shall comment but briefly on the statistics of the 1,562 children 
in whom the tonsils were still in situ: 622 had palpable lesions of 
the middle ear; 114 had suppurative otitis media, and 508 had tubo- 
tympanic catarrh. In only 54 of the suppurative cases, was the deafness 
total; in 60 the deafness was partial. Of the 508 children with tubo- 
tympanic catarrh, total deafness occurred in 274, partial deafness in 234. 

Of the 940 children in this group in whom there was no palpable 
evidence of lesions of the middle ear, total deafness occurred in 487 
and partial deafness in 453. 

We have analyzed these statistics in relation to the tonsil and 
adenoid conditions especially to call attention to the fact that tonsil 
and adenoid trouble, although a factor in producing mild cases of deaf- 
ness in children, can hardly be held responsible, even remotely—that is, 
through the production of a suppurative otitis media with secondary 


extension to the labyrinth—for the production of deafness in any of 


these children, since the suppuration of the labyrinth would have to 
be a bilateral affair which is, of course, extremely improbable. 


HEREDITY AND CONSANGUINITY 
One of the most interesting questions in connection with congenital 


deafness is that of heredity and consanguinity. In 723 children heredity 
and consanguinity apparently were factors, and we have included an 
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individual statement regarding each of these children, because the 
importance of the question seemed to justify this emphasis. The 
figures which we include certainly do not overemphasize the factors 
of consanguinity and heredity for the obvious reason that there is a 
human tendency to wish to cover up hereditary deafness; hence, when 
such defects were elicited and became a part of the record they can 
be accepted for their face value, and it is probable that closer scrutiny 
of the family histories of a great many of the children would bring 
out facts which were not hinted at in the available records. 

In 349 children there was a history of deafness in the families 
of the parents. Ninety-five uncles of the children had deafness and 
91 aunts, 90 cousins, 21 grandparents; and 52 were listed as other 
relatives. Of course, to elicit the fact that some relative was hard 
of hearing does not necessarily imply that this deafness had anything 
to do with heredity or consanguinity. For example, grandparents who 
are recorded as being hard of hearing might easily have suffered from 
senile deafness, a condition which certainly has nothing to do with 
the hereditary transmission of deafness to children. The acquiring 
of deafness of any type probably means a type of deafness that has 
nothing to do with transmission to children. 

The statistics regarding deafness in the immediate family, that 
is, in brothers and sisters, were of great interest: 217 deaf children 
had one brother or sister who was known to be deaf; 73 deaf children 
had two deaf brothers or sisters; 27 deaf children had three deaf 
brothers or sisters; 5 deaf children had four brothers or sisters who 
were hard of hearing, and 3 deaf children had five brothers or sisters 
who were hard of hearing. In all these cases the defect in the 
hearing of the brothers and sisters was severe enough to be commented 
on when the child was placed in the institution for the deaf. Twins 
were found to be deaf in ten instances. 

Of the 723 children in whom heredity and consanguinity appeared 
to be etiologic factors, deafness was total in 320 and partial in 401; 
? 


in 2 cases it was not stated whether the deafness was total or partial. 


The status of the vestibular responses is of great interest, because 
it has sometimes been assumed that congenital deafness is the result 
of a developmental anomaly which leaves the vestibular mechanism 
intact. In the 723 children in the group under discussion, vestibular 


> 


responses were normal in 284 and diminished in 320, that is, the 


responses were present in 604. They were absent in only 115, and 


there was no record in but 4 of the cases. These figures would seem 
to bear out, in a general way, the view ordinarily held that the vestibular 
responses are more likely to remain more or less intact in congenital 
deafness. 
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TaBLeE 6—Relation of Heredity and Consanguinity to Deafness in 
Seven Hundred and Twenty-Three Children 


Summary 


Number of cases 


IIR, 5  a'caniaw sc 
| Fourth cousins 

| Uncle and niece 

\ Father and daughter 


Uncles 

| Aunts 
Cousins 
Grandparents 
Others 
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Deafness in immediate family— 
Number other children deaf.... SE) en har 
Sch vdcimm & mekakaaw esi 
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401 
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284 
320 
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Observations in Individual Cases 


Other Cases of 
Deafness in 
Nature of History of Deafness Immediate 
Cases Consanguinity in Family of Parents Family 
Mary O’D., 14 yrs.; total congenital Parents None None 
deafness; vestibular responses first 
absent cousins 


Frank B., 12 yrs.; partial congenital None Mother partially deaf 
deafness; vestibular responses ab- 
sent 


Adolph Bo., 9 yrs.; total congenital Father has two deaf One deaf 
deafness; vestibular responses ab- relatives brother 
sent 


Oma W., 10 yrs.; total congenital Parents N One brother; 
deafness; vestibular responses nor- first one sister 
mal cousins 


. James R., 14 yrs.; partial congenital None One brother 
deafness; vestibular responses nor- 
mal 


Helen B., 9 yrs.; partial congenital None Mother has deaf brother None 
deafness; vestibular responses di- 
minished 


Amos W., 7 yrs.; total congenital Parents I One younger 
deafness; vestibular responses di- second child deaf 
minished cousins 





SHAMBAUGH ET AL—DEAFNESS 


TABLE 6—Relation of Heredity and Consanguinity to Deafness in 
Seven Hundred and Twenty-Three Children—Continued 


Observations in Individual Cases 








Other Cases of 
Deafness in 
Nature of History of Deafness Immediate 
Cases Consanguinity in Family of Parents Family 
8. Lloyd L., 12 yrs.; total congenital None None One deaf 
deafness; vestibular responses di- sister 
minished 


Glen R., 11 yrs.; total congenital Mother deaf None 
deafness; vestibular responses di- 
minished 


Dorothy G., 12 yrs.; partial con- v Paternal great uncle One 
genital deafness; vestibular re- deaf 
sponses diminished 
Chester J., 18 yrs.; partial congeni- None 
tal deafness; vestibular responses 
normal 


Homer B., 11 yrs.; partial congeni- 
tal deafness; vestibular responses 
absent 

Harold D., 15 yrs.; total congenital Yone yne One other 
deafness; vestibular responses ab- child 
sent 

Joseph E., 20 yrs.; total congenital Two other 
deafness; vestibular responses di- childrer 
minished 

Kenneth R., 19 yrs.; partial congen- Two uncles None 
ital deafness; vestibular responses 
normal 

Blanche G., 19 yrs.; partial con- ’ Father and mother deaf; One brother 
genital deafness; vestibular re- two cousins deaf 
sponses sub-normal 


Olaf W., 21 yrs.; partial congenital None Two brothers 
deafness; vestibular responses di- 


minished 


Lloyd B., 18 yrs.; total congenital Maternal cou 
deafness; vestibular responses ab- 
sent 


Robert G., 22 yrs.; partial congeni- Paternal c 
tal deafness; vestibular responses 
normal 


Bessie R., 15 yrs.; total congenital 
deafness; vestibular responses 
very much diminished 


Jimmie H., 16 yrs.; total congenital 
deafness; vestibular responses ab- 


sent 


J. C. B., 11 yrs.; total congenital 
deafness; vestibular responses 
normal 

Marvin R., 15 yrs.; total congenital 

deafness; vestibular responses 

very much diminished 
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TaBLe 6—Kelation of Heredity and Consanguinity to Deafness in 
Seven Hundred and Twenty-Three Children—Continued 


Observations in Individual Cases 
Other Cases 
Deafness in 
Nature of History of Deafness Immediate 
Cases Consanguinity in Family of Parents Family 
Tony A., 15 yrs.; total congenital Parents None None 
deafness; vestibular responses al- first 
sent cousins 
George P., 7 yrs.; partial congenital None None One brother 
deafness; vestibular responses ab 
sent 
Carrie D., 11 yrs.; partial congeni- None Grandmother None 
tal deafness; vestibular responses 


diminished 


Nadine W., 10 yrs.; partial con None Cousin 


genital deafness; vestibular re- 


sponses absent 


Claude H., 13 yrs.; total congenital One brother 
deafness; vestibular responses 
normal 


Louisa J., 19 yrs.; total congenital None None One sister 
deafness; vestibular responses ab- 
sent 

Edward C., 20 yrs.; total congenital None Mother deaf One brother 
deafness; vestibular responses di- 
minished 


John Ha., 15 yrs.; total congenital None None One brother 
deafness; vestibular responses ab- 
sent 


Robert Gr., 7 yrs.; total congenital None Two sisters 
deafness; vestibular responses ab- 
sent 


Neval S., 13 yrs.; total congenital None None Two sisters; 
deafness; vestibular responses di- one brother 


minished 


Annie B., 16 yrs.; total congenital None One brother 
deafness; vestibular responses di 
minished 


Leonard Hi., 19 yrs.; total congeni- None None One brother 
tal deafness; vestibular responses 
absent 

Gilbert Ge., 16 yrs.; partial congen- I : None One sister 
ital deafness; vestibular responses 
absent 

Ralph B., 11 yrs.; partial congenital None I One brother 
deafness; vestibular responses 
normal 

Bert S., 14 yrs.; partial congenital None Mother deaf 
deafness; vestibular responses di- 
minished 

Carroll McM., 13 yrs.; partial con None Grandfather deaf None 
genital deafness; vestibular re- 
sponses normal 





SHAMBAUGH ET AL—DEAFNESS 


TaBLe 6—Relation of Heredity and Consanguinity to Deafness in 
Seven Hundred and Twenty-Three Children—Continued 


Observations in Individual Cases 


Other Cases of 
Deafness in 
Nature of History of Deafness Immediate 
Cases Consanguinity in Family of Parents Family 
40. Mary M., 17 yrs.; partial congenital None One uncle; None 
deafness; vestibular responses one aunt 
normal 
4i. Elmer Pl., 10 yrs.; partial congeni- None Father deaf One brother 
tal deafness; vestibular responses 
normal 
42. Virginia M., 8 yrs.; partial congeni- None History f fathers’ 
tal deafness; vestibular responses tives being very | 
diminished of hearing 
43. Ralph S., 8 yrs.; partial congenital None One aunt very hard None 
deafness; vestibular responses ab- of hearing 
absent 
44. Florence C., 12 yrs.; partial con None Indefinite histor 
genital deafness; vestibular re deafness in father’s 
sponses absent family 
45. Elmer W., 17 yrs.; partial congeni ( Two 
tal deafness; vestibular responses 
normal 
46. Thomas M., 11 yrs.; partial congen- 
ital deafness; vestibular responses 
diminished 
47. Ruth Ch., 11 yrs.; partial congeni- Second 
tal deafness; vestibular responses cousins 
diminished 
48. Alice M., 24 yrs.; partial congenital None One sister; 
deafness; vestibular responses di one brother 
minished 
49. Dorothy B., 11 yrs.; partial con- Father and mother Two sisters 
genital deafness; vestibular re deaf 
sponses normal 
50. Eleanor B., 10 yrs.; partial congen- First None Two brothers 
ital deafness; vestibular responses cousins 


absent 


$1. Marjorie O., 10 yrs.; partial con- None Indefinite history of deaf 
genital deafness; vestibular re- ness in mother’s family 


sponses diminished 


One _ brother 


two sisters 


Ralph R., 10 yrs.; partial congenital 
deafness; vestibular responses 
normal 
ferlin St., 13 yrs.; partial congeni None Greatgrandparents or 
tal deafness; vestibular responses mother’s side deaf 
normal 
Ross Wyc., 11 yrs.; partial congen- None None 
ital deafness; vestibular re 
sponses diminished 
Geraldine L., 9 yrs.; total congeni 
tal deafness; vestibular responses 
diminished 
56. Alvin M., 13 yrs.; total congenital 
deafness; vestibular responses di 


minished 





ARCHIVES (¢ 


)F 


OTOLARYNGOLOGY 


TaBLe 6—Kelation of Heredity and Consanguinity to Deafness in 
Seven Hundred and Twenty-Three Children—Continued 


Observations in Individual Cases 


Cases 
Harold H., 13 yrs.; total congenital 
deafness; vestibular 
normal 


responses 


John S., total congenital deafness; 
vestibular responses diminished 


Waldo B., partial congenital deaf- 
vestibular responses di- 
minished 
Paul H., deaf- 
ness; vestibular responses dimin 
ished 
Myrtle B., partial deaf 
ness; vestibular responses normal 


ness; 


partial congenital 


congenital 


Warren B., partial congenital deaf- 
ness; vestibular responses normal 


Alleen S., 
ness; vestibular responses normal 


partial congenital deaf- 


Alfred P., partial congenital deaf- 
ness; vestibular responses normal 

Tena M., total congenital deafness; 
vestibular responses absent 

Alfred C., partial congenital deaf 
ness; vestibular responses dimin- 
ished 

Berneta W., partial congenital deaf- 
ness; vestibular responses normal 


Mildred B., total 


ness; vestibular responses normal 


congenital deaf- 


Marie 


ness; 


B., 


vestibular 


partial congenital deaf- 


responses W eak 
M., total 
ness; vestibular responses normal 
R., 


deafness; vestibular responses ab- 


Andrew congenital deaf- 


Emergene partial congenital 


sent 
Martha H., partial congenital deaf- 


ness; vestibular responses normal 


Andy P 


vestibular responses normal 


B., partial deaf- 
ness; vestibular responses normal 


partial congenital deaf- 


ness; 


Louis congenital 


Bu., 


vestibular 


deaf 
weak 


John partial congenital 


ness; responses 
Orville V 
vestibular 


partial congenital deaf 
weak 


ness; 


responses 


Nature of 
Consanguinity 


None 


None 
First 
cousins 


None 


None 


None 


Second 


cousins 


None 


None 


None 
First 
cousins 


None 


None 


None 


None 


None 


None 








Other Cases of 
Deafness in 
Immediate 

Family 


One 


History of Deafness 
in Family of Parents 


None sister 


Father and mother One brother 


deaf 


Father and mother One brother 


deaf 


One uncle 


Cousin and Two sisters 


grandparents 


None Two brothers; 


one sister 


Three aunts and one None 
uncle on father’s 

side 
brother 


None One 


One cousin None 


None One brother 


None One brother 


maternal uncle; None 


two paternal uncles; 


One 


one paternal aunt 


Mother deaf None 


None Two brothers 


Father and mother deaf None 


One aunt One sister 


None Two brothers 


Grandfather deaf None 


None One brother 


None One brother 





SHAMBAUGH ET AL—DEAFNESS 


TABLE 6—Relation of Heredity and Consanguinity to Deafness in 
Seven Hundred and Twenty-Three Children—Continued 


Observations in Individual Cases 


Other Cases of 
Deafness in 
Nature of History of Deafness Immediate 
Cases Consanguinity in Family of Parents Family 
John B., total congenital deafness; None Parents deaf; One brother 
vestibular responses weak one uncle 


8. Laurice J., partial congenital deaf None One cousin 
ness; vestibular responses weak 


Ruth B., partial congenital deaf- None 
ness; vestibular responses weak 


Max B., 7 yrs.; total congenital Second 
deafness; vestibular responses cousins 
very much diminished 


Dolores M., 6 yrs.; total congenital None 
deafness; vestibular mechanism 


not active 


Kenneth H., 6 yrs.; total congenital 
deafness; vestibular mechanisn 
not tested 

Sarah W., 6 yrs.; total congenital 
deafness; vestibular responses 
absent 

Lee W., 16 yrs.; partial congenital 
deafness; vestibular responses 
absent 

Dalton Wh., 15 yrs.; partial con- 

genital deafness; vestibular re- 
sponses diminished 


Damon DeW., 10 yrs.; partial con- 
genital deafness; vestibular re- 
sponses diminished 


Velva T., partial congenital deaf 
ness; vestibular responses prac 
tically normal 


Raymond P., 12 yrs.; total con- Non Aunt and 
genital deafness; vestibular re father’s 
sponses normal 


Glenn DeF., 8 yrs.; total congenital : None One sister 
deafness; vestibular reactions di- 
minished 
Harry G., 10 yrs.; partial congen 
ital deafness; vestibular responses 
diminished 
Pearl B., 8 yrs.; total congenital 
deafness; vestibular responses 
normal 


92. Catherine St., 7 yrs.; partial con ] One cousin One brother 


genital deafness; vestibular re 
sponses normal 


Madona O., 9 yrs.; total congenital None Sousin None 
deafness; vestibular responses ab- 
sent 
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TABLE 6—Kelation of Heredity and Consanguinity to Deafness in 
Seven Hundred and Twenty-Three Children—Continued 


Observations in Individual Cases 


Other Cases of 
Deafness in 
Nature of History of Deafness Immediate 
Cases Consanguinity in Family of Parents Family 
Wayne St., 9 yrs.; total congenital None Father’s grand- Two brothers 
deafness; vestibular responses parents deaf 
diminished 
Raymond W., 13 yrs.; partial con- None Maternal aunt 
genital deafness; vestibular re- 
sponses normal 
Joseph Wa., 12 yrs.; partial con- Mother is None None 
genital deafness; vestibular re- niece of her 
sponses diminished husband 


Paul L., 15 yrs.; partial congenital None One _ brother 
deafness; vestibular responses di- 
minished 

Joe K., 18 yrs.; partial congenital None Twe paternal 
deafness; vestibular responses uncles deaf 
normal 

Rolando L., 13 yrs.; partial con- None None 
genital deafness; vestibular re- 
sponses diminished 

Stanley W., 10 yrs.; partial con- None None brother 
genital deafness; vestibular re- 
sponses diminished 

Ella K., 8 yrs.; total congenital None Parents deaf brother 
deafness; vestibular responses di- 
minished 

Glennie M., 17 yrs.; total congen- Second brother 
ital deafness; vestibular responses cousins 
normal 

Burgess T., 18 yrs.; partial con- None No Two sisters; 
genital deafness; vestibular re- one brother 
sponses diminished 

Willard B., 14 yrs.; partial congen- I Paternal aunt None 
ital deafness; vestibular responses deaf 
diminished 

Doris R., 13 yrs.; partial congenital Paternal aunt 
deafness; vestibular responses deaf 
diminished 

Albert DiF., 12 yrs.; partial con- None One sister; 
genital deafness; vestibular re- one brother 
sponses diminished 

Zieland H., 18 yrs.; partial con None Three brothers 
genital deafness; vestibular re- 
sponses diminished 

Samuel G., 14 yrs.; partial congen- No Grandfather None 
ital deafness; vestibular responses deaf 
diminished 

Clarence McK., 18 yrs.;_ partial 0 Father and mother Two sisters; 
congenital deafness; vestibular re deaf; three paternal two brothers 
sponses normal uncles and three ma- 

ternal aunts deaf 





SHAMBAUGH ET AL—DEAFNESS 


TABLE 6—Relation of Heredity and Consanguinity to Deafness in 


Seven Hundred and Twenty-Three Children— 


mntinued 
Observations in Individual Cases 


Other Cases of 


De afness In 
Nature of History of Deafness 


Cases Consanguinity 


Immediate 

f Parents 

Robert D., 7 yrs.; partial congenital N 
deafness; vestibular responses di- deaf 
minished 


one Father and ther 


Raymond Wa., 6 yrs.; partial con 
genital deafness; vestibular re 


leaf 
responses diminished 


Father and 


Priscilla F., 7 yrs.; partial congen 
ital deafness; vestibular responses eral aunts and 
diminished 


deaf 


Father, mother, 


Lavon K., 8 yrs.; partial congenital 
deafness; vestibular responses deaf 
normal 


Louis B., 12 yrs.; partial congenital 
deafness; 


Grandmother 


vestibular responses 
normal 


Florence H., 9 yrs.; 


genital deafness; 


partial con- Father and 
vestibular re- deaf, one paterr 
sponses diminished two paternal aunt 
eral maternal 
Earl M., 15 yrs.; partial congenital One paternal 
deafness; vestibular responses deaf 
diminished 
Lloyd St. J., 11 yrs.; partial con- 
genital deafness; vestibular 
sponses diminished 


Mother deaf; 
mother deaf; 


x 
re- great 
parents were ! 
Daniel P., 8 yrs.; partial congenital 
deafness; vestibular responses 
absent 

Malcolm L., 18 yrs.; partial con- 
genital deafness; vestibular re- 
nses diminished 

18 yrs.; 


partial congenital 
deafness; 


vestibular responses di 


15 yrs.; 


total congenital 
vestibular 


responses 


1 congenital 


ar responses 


total congenital 


vestibular responses d1- 


partial congenital 
vestibular 


responses 
rmal 


Bessie W., 14 yrs.; 


deafness; normal 


vestibulz 


sponses 
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TABLE 6—Relation of Heredity and Consanguinity to Deafness in 
Seven Hundred and Twenty-Three Children—Continued 


Observations in Individual Cases 








Cases 

Raymond V., 16 yrs.; total congen- 
ital deafness; vestibular responses 
diminished 

Junior C., 12 yrs.; total congenital 
deafness; vestibular responses di 
minished 

D., 


tal deafness; 


Laura 10 yrs.; partial congeni 


vestibular responses 
normal 
Amelia R., 


deafness; 


12 total congenital 


vestibular re¢ sponses di- 


yrs.; 


minished 

Frank H., 12 yrs.; total congenital 
deafness; vestibular responses di 
minished 

Willard B., 11 yrs.; partial congeni- 
tal vestibular responses 
normal 

Nicholas 
genital 


deafness; 


M., 18 


deafness; 


yrs.; partial con- 

vestibular re- 
sponses normal 

Bessie C., 14 yrs.; partial congeni- 


tal deafness; vestibular responses 
normal 
Arlene S., 12 yrs.; partial congeni 
tal 
diminished 
M., 12 


tal deafness; 


deafness; vestibular responses 


Leroy yrs.; partial congeni- 


vestibular responses 


diminished 


total congenital 


_” 


deafness; 


Thelma 16 yrs.; 
vestibular responses nor- 


mal 


Ha., 


deafness; 


Arthur partial con- 


18 yrs.; 


vestibular 


genital re- 


sponses absent 
Rw 
ness; vestibular responses normal 
Pa., 16 


deafness; 


Arnie partial congenital deaf- 


Venita yrs.; partial con- 


genital vestibular re- 


sponses diminished 


S.. total 
vestibular responses di 


Tina 16 yrs.; congenital 
deafness; 
minished 

Clifford D., 
tal 


absent 


11 yrs.; partial congeni 


deafness; vestibular responses 


Lerthia B., 15 yrs.; partial congeni 


tal deafness; vestibular responses 


1 
norma 


Nature of 
Consanguinity 


None 


None 


None 


None 


None 


None 


None 


None 


None 


of Deafness 


of 


Histor y 
Family Parents 


None 


in 


One 


cousin 


One paternal aunt; 


maternal uncle 


one 


None 


One maternal aunt; 


one maternal uncle 


Father has two deaf 


relatives 


None 


Great uncle 


One paternal aunt 


Two maternal uncles; 
maternal 


deaf 


one aunt, 


parents 


Father's cousin 


One cousin 


Two paternal uncles; 


one paternal aunt 


Maternal grandmother 


Other Cases « 
Deafness in 
Immediate 

Family 


One 


sister 


One _ brother 


sisters 


Two 


None 


One _ brother 


Two brothers; 


one sister 


One sister 


One 


brother 


None 


brothers 


One brother 





SHAMBAUGH ET AL—DEAFNESS 


TaBLe 6—Relation of Heredity and Consanguinity 
Seven Hundred and Twenty-Three Children 


Observations in Individual Cases 


Other Cases of 
7 . Deafness in 
_ Nature of Immediate 
Cases Consanguinity 

Louis H., 14 yrs.; total congenital None 

deafness; vestibular responses ab 

sent 

orge V., 12 yrs.; partial congeni- Non Maternal grar 

tal deafness; vestibular responses 


am Ki., 12 yrs.; total congenital 
deafness; vestibul: 
sent 


Wilbert 


ntal con ital 
total congenita 
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TaBL_e 6—Kelation of Heredity and Consanguinity to Deafness in 
Seven Hundred and Twenty-Three Children—Continued 


Observations in Individual Cases 


Other Cases of 
Deafness in 
Nature of History of Deafness Immediate 
Cases Consanguinity in Family of Parents Family 
Minnie Mi., 14 yrs.; total congeni- None Two paternal uncles; Several 
tal deafness; vestibular responses one paternal aunt; brothers 
absent one maternal aunt and sisters 


Esther Hu., 15 yrs.; partial con- Maternal cousin None 
genital deafness; vestibular re- 
sponses very much diminished 
Helen K., 12 yrs.; total congenital One sister 
deafness; vestibular responses 
normal 
Robert Y., 14 yrs.; partial congeni- One paternal aunt; 
tal deafness; vestibular responses one paternal uncle 
normal 
Marie L., 19 yrs.; total congenital Parents deaf 
deafness; vestibular responses di- 
minished 
Agnes G., 20 yrs.; total congenital ] One brother 
deafness; vestibular responses di- 
minished 
. Olive P., 16 yrs.; partial congenital } Two sisters 
deafness; vestibular responses 
slightly diminished 
Fern C., 12 yrs.; partial congenital One sister 
deafness; vestibular responses di- 
minished 
Carson C., 12 yrs.; partial congeni- None Mother became 
tal deafness; vestibular responses deaf at 22 yrs., 
normal 2 months be 
fore Carson 
was born 
Beatrice H., 10 yrs.; total congeni- ) N One sister 
tal deafness; vestibular responses 
normal 
Cecil S., 14 yrs.; total congenital No One brother 
deafness; vestibular responses di- 
minished 
Pauline K., 11 yrs.; total congenital N One sister 
deafness; vestibular responses 
normal 
Neva B., 12 yrs.; total congenital None One _ brother 
deafness; vestibular responses 
normal 
Laurel M., 11 yrs.; total congenital None Two sisters 
deafness; vestibular responses 
normal 
Esther E., 7 yrs.; total congenital None N One _ brother 
deafness; vestibular responses 
normal 
Frank S., 8 yrs.; total congenital None Father and mother deaf; 
deafness; vestibular responses ab two paternal aunts 
and two paternal uncles; 
maternal grandparents 





SHAMBAUGH ET AL—DEAFNESS 
TABLE 6—Relation of Heredity and Consanguinity to Deafness in 


Seven Hundred and Twenty-Three Children—C ontinued 


Observations in Individual Cases 


Cases 
Flossie C., 7 yrs.; total congenital 
deafness; vestibular responses di 


minished 


Wee ES total 
deafness; vestibular responses ab 


Rosa yrs.; congenital 
sent 


Paul B., 


deafness; 


14 yrs.; partial congenital 


vestibular responses 
normal 

Virginia H., 14 yrs.; partial congen- 
ital deafness; vestibular responses 
normal 

. John F., 17 yrs.; partial congenital 
deafness; vestibular responses ab- 
sent 

Pearl R., 15 
deafness; 


yrs.; partial congenital 


vestibular responses 


normal 


Doshia M., 8 yrs.; partial congenital 
deafness; vestibular responses di- 
minished 

Alva D., 
deafness; 


13 yrs.; partial congenital 
vestibular responses 


normal 


Helen L., 


deafness; 


15 yrs.; partial congenital 

vestibular responses 
normal 

Virginia C., 7 yrs.; total congenital 
deafness; vestibular responses di- 
minished 

Ruby L., 15 yrs.; partial congenital 
deafness; vestibular responses ab 
sent 


James R., 10 yrs.; partial congenital 
deafness; vestibular responses di- 
minished 

Mildred M., 7 yrs.; total congenital 
deafness; vestibular 
normal 

Rachel Florer, 
genital 


responses 


total 
vestibular re- 


10 
deafness; 


yrs.; con- 


sponses normal 
Paul M., 11 


deafness: 


total 
vestibular 


yrs.; congenital 
response s 


very much diminished 


Other Cases of 
Deafness in 
of Deafness 


Consanguinity 


History of Immediate 


Family 
None 


Nature 
in Family of Parents 


Mother and father 


deaf; two paternal 


None 


uncles; one maternal 


aunt 


One cousin 


None Father and mother 


deaf; two paternal 
aunts deaf 


None 


One brother 

one sister 
Father and moth Several 
long 
history of 


deaf; but idefi brothers 


nite deafness and sisters 


n both sides o! 


Two sisters; 


Long history 


deafness in famils three brothers 


First None None 


cousins 
deaf; « 


None Parents 


cousin 


None 


Second 


cousins 


Maternal 
grand 

parents 

were cousins 


None Father deaf 


Three sisters 


One brother 


Father deaf; has one Two sisters 
sister, one brother 
and many cousins 

and nieces deaf; mother 

deaf; has one sister and 


two nieces deaf 
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TABLE 6—Kelation of Heredity and Consanguinity to Deafness in 
Seven Hundred and Twenty-Three Children—Continued 


Observations in Individual Cases 


Cases 
Alena R., 8 total congenital 


deafness; vestibular responses ab- 


yts.; 


sent 


Mary P., 8 
deafness; 


congenital 
responses 


total 
vestibular 


yrs.; 


normal 


Betty R., 7 yrs.; total congenital 
deafness; vestibular responses di- 
minished 

Mattie B., 11 yrs.; total congenital 


deafness; vestibular responses 


normal 
Bradie H., 9 yrs.; total congenital 
deafness; vestibular responses di 
minished 
Gertrude G., 8 yrs.; partial congen- 
ital deafness; vestibular responses 
diminished 
Norman Po., partial congenital 
deafness; 
weak 


vestibular responses 


Alberta M., 9 yrs.; partial congeni- 
tal deafness; vestibular responses 

diminished 

Mo., 11 yrs.; partial con- 

vestibular re- 


genital deafness; 


sponses normal 


Ealien Pe., 11 yrs.; con- 
genital 


sponses normal 


partial 


deafness; vestibular re- 


Genevieve D., 8 yrs.; partial con- 


genital deafness; vestibular re- 


sponses diminished 

Dolletta B., 11 yrs.; partial congen- 
ital deafness; vestibular responses 
normal 

Edna T., 11 yrs.; 
deafness; vestibular responses di- 


partial congenital 


minished 

Henry Bo., 11 yrs.; partial congeni- 
tal deafness; vestibular responses 
normal 

John R., 10 yrs.; partial congenital 
deafness; vestibular responses ab- 
sent 


Osel S., 10 yrs.; partial congenital 
deafness; vestibular responses di- 


minished 


Consanguinity 


Other Cases of 
Deafness in 
Immediate 

Family 


History of Deafness 
in Family of Parents 


None 


Nature of 


One sister; 
one brother 


None 


None 


Two sisters 


Parents deaf Two brothers 


One paternal uncle 


Third 


cousins 


One sister; 
two brothers 


None 


One brother 


One brother; 


one sister 


None One brother 


Two sisters 


One sister 


Parents deaf 


None One cousin 


Second 
cousins 


Father and mother deaf; 
mother has two 
brothers and one 

sister deaf 


None 


Father and mother 
deaf; mother has 
sister deaf 
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TaBLeE 6—Relation of Heredity and Consanguinity to Deafness in 
Seven Hundred and Twenty-Three Children—Continued 


Observations in Individual Cases 





Other Cases of 
Deafness in 
Nature of History of Deaf: Immediate 


Cases Consanguinity in Family of Parent Family 


Ruth Ta., 7 yrs.; partial congenital None One paternal uncle None 
deafness; vestibular responses di- deaf 
minished 


Pauline Ra., 8 yrs.; partial congeni- Maternal 
tal deafness; vestibular responses 
absent 


Grace Ba., 8 yrs.; partial congenital Father and mother 
deafness; vestibular responses ab- deaf; mother has 
sent deaf relatives 


Delwin Am., 13 yrs.; partial con- vo Parents deaf; one 
genital deafness; vestibular re- aunt deaf 
sponses absent 


Abraham B., 16 yrs.; total congeni- ] Ine sister 
tal deafness; vestibular responses 
diminished 


John Bi., 17 yrs.; partial congeni- : Ine sister 
tal deafness; vestibular responses 
normal 
Harvey Bo., 14 yrs.; partial congen- 
ital deafness; vestibular responses 
normal 


William Bu., 6 yrs.; total congeni 
tal deafness; vestibular responses 
diminished 

Grace By., 7 yrs.; total congenital Parents deaf Three 
deafness; vestibular responses di brothers 
minished 


Edith C., 13 yrs.; partial congenital u None 
deafness; vestibular responses di- 
minished 

Margaret Ch., 7 yrs.; total congeni- One aunt; 
tal deafness; vestibular responses cousin 
diminished 

Beulah Cu., 13 yrs.; total congeni- None 
tal deafness; vestibular responses 
diminished 

Frederick F., 14 yrs.; total con- ) Parents deaf; tw 
genital deafness; vestibular re uncles and one cousir 
sponses normal deaf 

Edgar H., 17 yrs.; partial congeni- Grandmother 
tal deafness; vestibular responses 
normal 

Harvey Ha., 20 yrs.; partial con None ne brother 
genital deafness; vestibular _ re- 
sponses normal 

Alma Han., 11 yrs.; partial con- 
genital deafness; vestibular re- 
sponses normal 
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TABLE 6—Relation of Heredity and Consanguinity to Deafness in 
Seven Hundred and Twenty-Three Children—Continued 


Observations in Individual Cases 


Other Cases ot 
Deafness in 
Nature of History of Deafness Immediate 
Cases Consanguinity in Family of Parents Family 


Eva He., total congenital deafness; None Parents deaf; one None 
vestibular responses normal uncle and one 
aunt 


Silas Hi., 7 yrs.; total congenital Parents deaf; pater- 
deafness; vestibular responses ab nal grandparents; 
sent three aunts; two uncles 


Olga J., 12 yrs.; partial congenital Second None None 
deafness; vestibular responses cousins 
normal 


Arthur Jo., 15 yrs.; total congenital First None 
deafness; vestibular responses ab- cousins 
sent 


Stella K., 16 yrs.; partial congeni None None One brother; 
tal deafness; vestibular responses one sister 
diminished 


Marcella Ku., 11 yrs.; total congen- One aunt One sister; 
ital deafness; vestibular responses one brother 
normal 


Max L., 20 yrs.; partial congenital First Father deaf One brother 
deafness; vestibular responses cousins 
normal 


Henry Li., 10 yrs.; partial congeni- Second None 
tal deafness; vestibular responses cousins 
normal 


Dorothy Lo., 12 yrs.; partial con- Second 
genital deafness; vestibular re- cousins 
sponses normal 


Alfred M., 15 yrs.; total congenital None None One sister 
deafness; vestibular responses di- 
minished 


Edward Mi., 8 yrs.; total congenital Parents deaf; one Three sisters 
deafness; vestibular responses ab- uncle 
sent 


William Mu., 12 yrs.; total congen- None One sister; 
ital deafness; vestibular responses one brother 
normal 


Mayme P., 10 yrs.; total congenital One brother 
deafness; vestibular responses di- 
minished 


Raymond R., 8 yrs.; total congen- None Parents deaf; one 
ital deafness; vestibular responses uncle; one aunt; 
normal one cousin 


Edward Re., partial congenital None Parents deaf One brother 
deafness; vestibular responses 
normal 


Samuel Ri., 9 yrs.; total congenital None Parents deaf; one One sister 
deafness; vestibular responses aunt 
absent 





SHAMBAUGH ET 


AL.—DEAFNESS 


TABLE 6—Relation of Heredity and Consanguinity to Deafness in 
Seven Hundred and Twenty-Three Children—C ontinued 
Observations in Individual Cases 








Cases 


Florence W., 12 yrs.; total congen- 
ital deafness; vestibular responses 
diminished 

Thea Wo., 9 yrs.; partial congeni 
tal deafness; vestibular responses 
absent 

Hertha Z., 13 yrs.; partial congeni- 
tal deafness; vestibular responses 
normal 

Wilfred C., 19 yrs.; partial congen- 
ial deafness; vestibular responses 
normal 

Lucile H.., 
ital deafness; vestibular responses 
normal 


12 yrs.; partial congen- 


Donald B., 11 yrs.; partial congen- 
ital deafness; vestibular responses 
normal 

Melby I., 


deafness; vestibular responses di- 


29 


22 yrs.; partial congenital 
minished 

Harvey Jo., 20 yrs.; partial congeni 
tal deafness; vestibular responses 
normal 

Raymond H., 18 yrs.; partial 
genital 
sponses normal 


con- 


deafness; vestibular re- 


Pearl T., 16 yrs.; partial congenital 
deafness; 
normal 


vestibular 


responses 

Maurice N., 18 yrs.; partial congen 
ital deafness; vestibular responses 
normal 

Joseph My., 


ital deafness; vestibular responses 


10 yrs.; partial congen 


normal 


Alveda G., 14 yrs.; 
tal deafness; vestibular responses 


partial congeni- 


normal 


Ernest E., 14 yrs.; partial congeni 
tal deafness; vestibular responses 


normal 


Florence D., 16 yrs.; con- 
genital deafness; 
sponses normal 

Edna M., 16 yrs.; 


deafness; 


partial 
vestibular re- 


partial congenital 


vestibular responses 


normal 


Vincent S., 14 yrs.; 
tal deafness; vestibular res; 
diminished 


partial congeni 


ynses 





of 


Consanguinity 


History of Deafness 


in Family of 


None 


Nature 


Parents 


None 


None 


None 


Second 


cousins 


Other C 


Deafness 


ases of 
in 


Immediate 


Fan 


One 


nily 


sister 





ARCHIVES 
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TasBLe 6—Relation of Heredity and Consanguinity to Deafness in 
Seven Hundred and Twenty-Three Children—C ontinued 


Observations in Individual Cases 


Cases 


Cecil R., 24 yrs.; partial congenital 


deafness; vestibular responses 


normal 


Arthur E., 19 yrs.; total congenital 


deafness; vestibular responses 


normal 
Ardine P., 10 yrs.; total congenital 

deafness; vestibular responses di- 

minished 
Calvin W., 22 


deafness; 


yrs.; total congenital 

vestibular responses 
absent 

William L., 8 yrs.; total congenital 
deafness; vestibular responses ab 
sent 

Mildred M., 12 yrs.; total congeni 
tal deafness; vestibular responses 
absent 

Leslie Mi., 17 yrs.; 
deafness; 


total congenital 
vestibular responses 
normal 


Marion B., 9 yrs.; total congenital 
deafness; vestibular 


normal 


responses 


Pearl Fr., 19 yrs.; total congenital 
deafness; vestibular responses di- 
minished 

Pearl R., 16 


deafness; 


total congenital 
vestibular 


yTS. ; 
responses 
normal 


Be rnice S . 
deafness; 


10 yrs.; total congenital 
vestibular responses 


normal 


Marion Sc., 16 yrs.; total congeni- 
tal deafness; vestibular responses 
normal 


Alfreda W., 


tal deafness; vestibular responses 


19 yrs.; total congeni 


normal 


Walter A., 17 


deafness; 


yrs.; total congenital 
vestibular responses 


normal 


Marjorie B., 9 yrs.; total congenital 


deafness; vestibular responses 


normal 


Francis B., 10 yrs.; total congenital 
deafness; vestibular responses ab- 


sent 


Nature of 
Consanguinity 


None 


First 


cousins 


None 


Se cond 


cousins 


None 


None 


None 


Other Cases of 
Deafness in 
Immediate 

Family 


History of Deafness 
in Family of Parents 


One cousin None 


One cousin 


None 


Grandparents 


One cousin None 


Iwo aunts 


One cousin 


One cousin 


One cousin None 


One brother 


one sister 


Parents deaf; two ma- None 
ternal uncles; two 
two 


paternal uncles; 


paternal aunts 


None One brother 
Parents deaf 

One sister 
Parents deaf 


One brother 
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TasLe 6—Relation of Heredity and Consanguinity to Deafness in 
Seven Hundred and Twenty-Three Children—Continued 


Observations in Individual Cases 








Other Cases of 
Deafness in 
Nature of History of Deafne Immediate 
Cases Consanguinity in Family of Family 
Richard E., 8 yrs.; total congenital None One uncle; one aunt One sister 
deafness; vestibular responses ab- 
sent 
Harold A., 11 yrs.; total congenital Two cousins 
deafness; normal vestibular re- 
sponses 
Leah Ad., 15 yrs.; partial congen- Parents have two 
ital deafness; vestibular responses deaf relatives 
diminishtd 
Myrrl Ar., 19 yrs.; total congenital N Maternal grand 
deafness; vestibular responses di mother 
ninished 
Toletta Ba., 12 yrs.; total congeni- No N 
tal deafness; vestibular responses 
diminished 
Brayton BI., 11 yrs.; total congeni 
tal deafness; vestibular responses 
liminished 
Ralph Br., 14 yrs.; partial congeni- 
tal deafness; vestibular responses 
absent 
Opal Bro., 5 yrs.; partial congenital 
deafness; vestibular responses 
normal 
Alice Brow., 9 yrs.; partial congeni 
ital deafness; vestibular responses 
absent 
Gloria Brownl., 12 yrs.; total cor 
genital deafness; vestibular re 
sponses absent 
Edwin C., 19 yrs.; partial congeni 
tal deafness; vestibular responses 
diminished. 
Betty Ca., 7 yrs.; total congenital 
deafness; vestibular responses di 
minished 
Stanley Co., 17 yrs.; total congeni- Parents 
tal deafness; vestibular responses fourth 
absent cousins 
Katie Cu., s.; total congenital 
leafness; ) s di 
minished 
Mildred Do., 14 yrs.; partial con- 
genital deafness; vestibular re- 
sponses diminished 
Agnes E., 10 yrs.; total congenital 
deafness; vestibular responses d 
minished 
Edwin F., 7 yrs.; total congenital 
deafness; vestibular responses 
normal 
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TABLE 6—Kelation of Heredity and Consanguinity to Deafness in 
Seven Hundred and Twenty-Three Children—Continued 








Observations in Individual Cases 
Other Cases of 
Deafness in 
Nature of History of Deafness Immediate 
Cases Consanguinity in Family of Parents Family 


Mabel G., 17 yrs.; partial congeni- None Father and mother deaf; None 
tal deafness; vestibular responses one maternal aunt deaf 
diminished 

Robert Gr., 19 yrs.; partial congen- None One brother 
ital deafness; vestibular responses 
diminished 

Frank Gu., 18 yrs.; partial congeni- Paternal great uncle One brother 
tal deafness; vestibular responses 
diminished 

Mabel H., 16 yrs.; total congenital Mother deaf; has deaf 
deafness; vestibular responses brother and sister 
normal 

. James He., 11 yrs.; partial congen- Indefinite history of 
ital deafness; vestibular responses deaf relatives 
diminished 
. Gertrude Ho., 8 yrs.; partial con- None One sister 

genital deafness; vestibular re- 
sponses diminished 

Leonard J., 16 yrs.; total congenital None None One sister 
deafness; vestibular responses di- 


minished 


Herbert Jo., 12 yrs.; total congeni- Two cousins 
tal deafness; vestibular responses 
normal 


Ruth Joh., 14 yrs.; total congenital First None Two sisters 
deafness; vestibular responses ab- -ousins 
sent 


Cora Jon., 11 yrs.; total congenital None Mother has one One brother 
deafness; vestibular responses di- deaf relative 


minished 


Harry Jone., 21 yrs.; total congeni- First One cousin 
tal deafness; vestibular responses cousins 
diminished 


Mildred K., 7 yrs.; total congenital Father of None 
deafness; vestibular responses di- mother is 
minished also father 


of child 


Elizabeth Ki., 15 yrs.; partial con- None sisters 
genital deafness; vestibular mech- 
anism subnormal 


Cecil L., 15 yrs.; partial congenital Father deaf sister 
deafness; vestibular responses di- 
minished 


Ellen Mc., 14 yrs.; partial congeni- Parents and two pa- sister 
tal deafness; vestibular responses ternal uncles deaf 
absent 

Blakely M., 7 yrs.; partial congeni- None sister 
tal deafness; vestibular responses 
absent 





SHAMBAUGH ET AL—DEAFNESS 


TABLE 6—Relation of Heredity and Consanguinity to Deafness in 
Seven Hundred and Twenty-Three Children—C ontinued 


Observations in Individual Cases 


Other Cases of 
Deafness in 
Nature of History of Deafness Immediate 
Cases Consanguinity in Family of Parents Family 


John M., 10 yrs.; partial congenital None One deaf relative None 
deafness; vestibular responses (indefinite history) 
normal 
. Gertrude Mo., 13 yrs.; partial con- Mother deaf 
genital deafness; vestibular re- 
sponses normal 
Marian O., 8 yrs.; partial congeni- None 
tal deafness; vestibular responses 
diminished 
Bessie S., 18 yrs.; partial congeni- Maternal aunt deaf None 
tal deafness; vestibular responses 
diminished 
Agostino S., 16 yrs.; partial con- None yone Three 
genital deafness; vestibular _ re- sisters 
sponses diminished 
Charles Si., 17 yrs.; partial con Parents deaf; two None 
genital deafness; vestibular re- maternal uncles 
sponses diminished 
Gladys Sc., 11 yrs.; partial con- None Three cousins 
genital deafness; vestibular re- 
sponses diminished 
Oscar Sch., 17 yrs.; partial congen- None } One brother; 
ital deafness; vestibular responses two sisters 
normal 
Herman Sk., 17 yrs.; partial con Mother deaf Two sisters 
genital deafness; vestibular re 
sponses normal 
Aloysius T., 9 yrs.; partial congeni- None None One sister; 
tal deafness; vestibular responses two brothers 
absent 
Helen W., 18 yrs.; partial congeni- None Parents deaf and one None 
tal deafness; vestibular responses paternal uncle 
diminished 
Louise Wi., 16 yrs.; partial con- Paternal uncle; two 
genital deafness; vestibular re other relatives 
sponses absent 
Edward Wil., 8 yrs.; partial con- None Maternal 
genital deafness; vestibular re- 
sponses normal 
Rosie Z., 8 yrs.; total congenital None 
deafness; vestibular responses ab- 
sent 
Paul P., 11 yrs.; partial congenital [wo maternal 
deafness; vestibular responses di- parents deaf 
minished 
Bruce R., 12 yrs.; total congenital Great 
deafness; vestibular responses di- 
minished 
l. Paul S., 12 yrs.; total congenital 
deafness; vestibular responses 
normal 





28. Carmen Lu., 8 
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TABLE 6.—Relation of Heredity and Consanguinity to Deafness in 
Seven Hundred and Twenty-Three Children—Continued 
Observations in Individual Cases 








Cases 


2. Dorothy Se., 17 yrs.; partial con- 


genital deafness; vestibular re- 


sponses diminished 


23. Evelyn Sp., 13 yrs.; total congenital 


deafness; vestibular responses ab- 
sent 

Irene St., 10 yrs.; partial congenital 
deafness; vestibular responses di- 
minished 

Mary Su., 13 yrs.; total congenital 
deafness; vestibular responses di- 
minished 

. Kathryn W., 11 yrs.; total congeni- 
tal deafness; vestibular responses 
diminished 

Paul L., 20 
deafness; 
normal 


yrs.; total congenital 
vestibular responses 


yrs.; partial con- 
genital deafness; vestibular re- 
sponses slightly diminished 

William Ly., 15 yrs.; partial con- 
genital deafness; vestibular re- 
sponses diminished 

Louise M., 12 yrs.; total congenital 
deafness; vestibular responses di- 
minished 

. John Mce., 17 yrs.; partial congenital 
deafness; vestibular responses di- 
minished 

Francis McM., 16 yrs.; partial con- 
genital deafness; vestibular re- 
sponses diminished 

. Catherine McQ., 16 yrs.; total con- 
genital deafness; vestibular re- 
sponses diminished 

Delbert Wh., partial congenital 
deafness; vestibular responses di- 
minished 


5. Beryl Wi., 15 yrs.; total congenital 


deafness; vestibular 


normal 


responses 


Georgia Y., 6 yrs.; total congenital 
deafness; vestibular responses di- 
minished 

Donald B., 13 yrs.; total congenital 

responses 


deafness; vestibular 


normal 
Michel C., 9 

deafness; 

normal 


congenital 
responses 


total 
vestibular 


yrs.;5 


Nature of 
Consanguinity 


History of Deafness 
in Family of Parents 


None None 


None 


One maternal aunt 


One paternal aunt 


None 


None 


None 


Second None 


cousins 


None One maternal uncle 


Two maternal aunts 


Second Two maternal aunts; 


cousins two maternal uncles 


None One cousin 
One cousin 


None 


None 


Other Cases of 

Deafness in 

Immediate 
Family 


One sister 


One half- 


brother 


None 


None 


One brother; 


one sister 


One sister 


Two brothers 


brother 


One 


One sister 


One sister 


None 


One 


brother 


Two sisters 


One _ brother 
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TasB_e 6.—Relation of Heredity and Consanguinity to Deafness im 


Seven Hundred and Twenty-Three Children—C ontinued 





Observations in Individual Cases 





Other Cases of 
Deafness in 
Nature of ry of fine Immediate 
Cases Consanguinity i rily arent Family 


Harold A., 20 yrs.; partial congeni- None Jone Ine brother 
tal deafness; vestibular responses 
normal 

Paul C., 10 yrs.; partial congenital 
deafness; vestibular responses 
normal 

Lillian H., 13 yrs.; partial congeni- 

tal deafness; vestibular responses 
normal 

Olive C., 8 yrs.; total congenital 
deafness; vestibular responses di 
minished 

Pearl P., 8&8 yrs.; total congenital 
deafness; vestibular responses di 
minished 

Celestine W., 9 yrs.; total congeni- 
tal deafness; vestibular responses 
minished 

Emma Wr., 9 yrs.; total congenital 
deafness; vestibular responses di 
minished 

Robert M., 10 yrs.; total congenital 
deafness; vestibular responses di- 
minished 

Jennie F., 13 yrs.; total congenital 
deafness; vestibular responses di- 
minished 

Helen G., 10 yrs.; total congenital 
deafness; vestibular responses di- 
minished 

Anna D., 11 yrs.; total congenital 
deafness; vestibular responses ab- 
sent 

‘dward K., 18 yrs.; total congenital 
deafness; vestibular responses 
normal 

Albert S., 16 yrs.; total congenital 
deafness; vestibular responses di- 
minished 

Isaac S., 14 yrs.; total congenital 
deafness; vestibular responses ab- 
sent 

Robert H., 12 yrs.; partial congeni- 
tal deafness; vestibular responses 
normal 

John G., 12 yrs.; partial congenital 
deafness; vestibular responses di- 
minished 

Harold H., 8 yrs.; partial congenital Parents deaf; two One sister 
deafness; vestibular responses di- uncles; two 
minished one cou 
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TABLE 6.—Relation of Heredity and Consanguinity to Deafness in 


Seven Hundred and Twenty-Three Children 





Cases 

Harold K., 10 yrs.; partial cogenital 
deafness; vestibular responses 
normal 

Helen C., 9 yrs.; partial congenital 
deafness; vestibular responses di- 
minished 

Harry Ca., 10 yrs.; partial congeni- 
tal deafness; vestibular responses 
absent 

Arnold D., 9 yrs.; partial congeni- 
tal deafness; vestibular responses 
diminished 

Achilles B., 17 yrs.; partial congen- 
ital deafness; vestibular responses 
normal 

Virgil Sh., 14 yrs.; partial congeni- 
tal deafness; vestibular responses 
diminished 

Carmel G., 14 yrs.; partial congeni- 
tal deafness; vestibular responses 
diminished 

Henrietta H., 16 yrs.; partial con- 
genital deafness; vestibular re- 
sponses not tested 

David F., 16 yrs.; partial congenital 
deafness; vestibular responses 

normal 

. Jimmie E., 12 yrs.; partial congeni- 
tal deafness; vestibular responses 
diminished 

Mabel Mc., 15 yrs.; partial congeni- 
tal deafness; vestibular responses 
diminished 

Carl Sh., 18 yrs.; partial congenital 
deafness; 
normal 


vestibular responses 


Blanche F., 17 yrs.; partial congen- 
ital deafness; vestibular responses 
diminished 

Elizabeth Fo., 15 yrs.; partial con- 
genital deafness; vestibular re- 
sponses diminished 

Lois B., 13 yrs.; partial congenital 
deafness; vestibular responses di- 
minished 

Ethel P., 10 yrs.; partial congenital 
deafness; vestibular responses di- 
minished 

Winifred C., 12 yrs.; partial con- 
genital deafness; vestibular re- 
sponses normal 





Observations in Individual Cases 


Nature of 
Consanguinity 


Second 
cousins 


None 


None 


None 


None 


None 


None 


None 


None 


None 


Second 
cousins 


None 


Continued 





Other Cases of 
Deafness in 
Immediate 
Family 


History of Deafness 
in Family of Parents 


None One brother 
Parents deaf; 
one uncle 


Parents deaf One brother 


One sister 


None Three brothers; 


one sister 


One sister 


One _ brother 


Parents deaf; several Two brothers 


uncles and cousins 


Parents deaf; one One sister 


uncle; two aunts; 
three cousins 


Parents deaf One sister 


Mother deaf; 


one cousin 


None One brother 


One sister 


Parents deaf; One _ brother 


two aunts 


None 


One aunt 


Parents deaf None 
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TABLE 6.—Relation of Heredity and Consanguinity to Deafness in 


Seven Hundred and Twenty-Three Children—Continued 


Observations in Individual Cases 





Other Cases of 
Deafness in 
Nature of History of -afne Immediate 
Cases Consanguirity in Family « ur Family 


Bertha W., 15 yrs.; partial congeni None None Five 
tal deafness; vestibular responses 
diminished 

Dorothy S., 12 yrs.; partial con- Parents 
genital deafness; vestibular re 
sponses diminished 

George H., 13 yrs.; total congenital n Parents and 
deafness; vestibular responses parents 
normal 


brothers 


and sisters 


Edward P., 13 yrs.; partial con- 
genital deafness; vestibular re- 
sponses diminished 
Hugh W., 10 yrs.; partial congeni- its deaf One 
tal deafness; vestibular responses 
diminished 


sister 


Ross M., 18 yrs.; total congenital 
deafness; vestibular responses di 
minished 

Carl H., 20 yrs.; partial congenital 
deafness; vestibular responses di- 
minished 

Winifred S., 18 yrs.; total congeni- 
tal deafness; vestibular responses 
diminished 

Irvin R., 18 yrs.; partial congenital Nor One brother; 
deafness; vestibular responses 
normal 


One brother; 


two sisters 


one sister 


Earl C., 19 yrs.; partial congenital None One brother; 
deafness; vestibular responses di one sister 
minished 

Mildred Y., 13 yrs.; partial congeni r None 
tal deafness; vestibular responses 
diminished 

Selma O., 16 yrs.; partial congenital 
deafness; vestibular responses d 
minished 


Two brothers; 


one sister 


Doris F., 17 yrs.; partial congenital ’ re incle None 
deafness; vestibular responses 
normal 


Otto S., 16 yrs.; total congenital 
deafness; vestibular responses ab- 
sent 


Robert S., 16 yrs.; partial congeni Two 
tal deafness; vestibular responses 
diminished 


brothers 


Charles P., 16 yrs.; partial con 
genital deafness; vestibular re- 
sponses diminished 


Peter C., 15 yrs.; partial congenital 
deafness; vestibular responses di- 
minished 


Willard Ca., 12 yrs.; total congeni Non ts deaf One 


tal deafness; vestibular responses 
absent 


brother 
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TABLE 6.—Relation of Heredity and Consanguinity to Deafness in 
Seven Hundred and Twenty-Three Children—Continued 
Observations in Individual Cases 


Other Cases of 
Deafness in 
Nature of History of Deafness Immediate 
Cases Consanguinity in Family of Parents Family 
Louise C., 12 yrs.; partial congen None None Two brothers 
ital deafness; vestibular responses 
diminished 
Helen H.: 13 yrs.; total congenital N One sister 
deafness; vestibular responses di- 
minished 
Marguerite D., 16 yrs.; total con- One uncle None 
genital deafness; vestibular re 
sponses absent 
Ruth E., 15 yrs.; partial congenital One _ brother 
deafness; vestibular responses di 


minished 


Sarah F., 15 yrs.; partial congenital None Nx One siste 


deafness; vestibular responses one brother 
normal 

Lorena Cam., 14 yrs.; total con- None One brother 
genital deafness; vestibular re- 
sponses diminished 

Mary S., 16 yrs.; total congenital ‘i One aunt One sister 
deafness; vestibular responses 
normal 

Elsie B., 18 yrs.; total congenital None One brother; 
deafness; vestibular responses one sister 
normal 

Alma R., 16 yrs.; partial congenital One brothe: 
deafness; vestibular responses di 
minished 

Natalie G., 16 yrs.; total congenital None I One sister 
deafness; vestibular responses 
normal 

Greorge B., 17 yrs.; total congeni None Parents deaf ['wo brothers 
tal deafness; vestibular responses 
normal 

Doris McN., 17 yrs.; total congen- None Parents deaf 
ital deafness; vestibular responses 
absent 

Charles L., 18 yrs.; total congenital One brother 
deafness; vestibular responses ab 
sent 

Mary R., 19 yrs.; partial congenital None [T'wo cousins One brother; 
deafness; vestibular responses ab- two sisters 
sent 

Oscar N., 11 yrs.; total congenital None One brother 
deafness; vestibular responses di 
minished 

Elsie H., 11 yrs.; total congenital None } One brother 
deafness; vestibular responses di- 
minished 

Thelma G., 10 yrs.; total congenital None Paternal grandparents; None 
deafness; vestibular responses ab- one maternal aunt; 
sent parents deaf 

Lorraine Go., 12 yrs.; partial con None Maternal uncle 
genital deafness; vestibular re- 
sponses diminished 





SHAMBAUGH ET AL—DEAFNESS 


TasBie 6.—Relation of Heredity and Consanguinity Deafness in 


Seven Hundred and Twenty-Three Children—Continued 


Observations in Individual Cases 








Cases of 
Deafness in 


Cases 
Albert Ga., 9 yrs.; partial con 
tal deafness; vestibular responses 
normal 
Harry McP., 11 yrs.; partial con- 
genital deafness; vestibular re- 
sponses diminished 
Drago M., 18 yrs.; total 
deafness; vestibular 
normal 
Leslie Mu., 13 yrs.; tota 
leafness; vestibular responses a 
sent 
William P., 10 yrs.; partial congeni- 
vestibu 


deafness; ves 
rmal 


James Sh., 


absent 
Raymond H., 
genital deafness; 
sponses diminished 
Milton Hu., 14 yrs.; total congeni- 
tal deafness; vestibular responses 
diminished 
Luther Jo., 17 
deafness; 


absent 


18 yrs.; 
leafness; vestibular responses 
normal 
George J 
tal deaf 
normal 
Mabel P., 16 »s tial congeni- 
tal deafness; vestil responses 
normal 
Martha H., 18 yrs.; total congenital 
deafness; vestibular responses 
normal 
6. Dorothy F., 20 yrs.; partial con- 
genital deafness; vestibular re- 
sponses normal 
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TABLE 6.—Relation of Heredity and Consanguinity to Deafness in 
Seven Hundred and Twenty-Three Children—Continued 


Observations in Individual Cases 





Other Cases of 
Deafness in 
Nature of History of Deafness Immediate 
Cases Consanguinity in Family of Parents Family 





L. Family: 
427. Sheba, 10 yrs.; partial congenital 
deafness; vestibular responses 


normal First 


cousins 
. Leo, 13 yrs.; partial congenital 
deafness; vestibular responses 
normal 


. Family: 

. Kate, 10 yrs.; partial congenital 
pe vestibular responses di- First ine 
minished Sista 


. Henry, 19 yrs.; total congenital 
deafness; vestibular responses ab- 
sent 


M. Family: 
431. Nida, 14 yrs.; total congenital deaf- 
ness; vestiular responses dimin- 
ished 


432. James, 13 yrs.; total congenital 
deafness; vestibular responses 
normal 


433. Ruth, 11 yrs.; total congenital deaf- 
ness; vestibular responses nor- 
mal 


La. Family: 
434. Addison, 19 yrs.; total congenital 
deafness; vestibular responses ab- 
sent 


435. Anna, 15 yrs.; total congenital 
deafness; vestibular responses ab- 
sent 


H. Family: 
436. Michael, 18 yrs.; total congenital 
deafness; vestibular responses 

normal 


437. Helen, 12 yrs.; partial congenital None 
deafness; vestibular responses di- 
minished 


C. Family: 
438. Della, 12 yrs.; partial congenital 
deafness; vestibular responses di- 


minished Parents deaf; two One brother 


uncles; one aunt; 


439. Harry, 10 yrs.; partial congenital two cousins 
deafness; vestibular responses di- 
minished 
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TABLE 6.—Relation of Heredity and Consanguinity to Deafness in 
Seven Hundred and Twenty-Three Children—Continued 


Observations in Individual Cases 





Other Cases of 
Deafness in 
Nature of History of Deafness Immediate 
Cases Consanguinity in Family of Parents Family 
S. Family: 
440. Orval, 19 yrs.; partial congenital 
deafness; vestibular responses di- 
minished 
441. Elden, 17 yrs.; partial congenital Noae iin 
deafness; vestibular responses di- 
minished 


One brother; 


one sister 


442. Bernel, 7 yrs.; partial congenital 
deafness; vestibular responses ab- 
sent 
K. Family: 
443. Carl, 13 yrs.; partial congenital 
deafness; vestibular responses di- 
minished None Parents deaf None 
444. Cecil, 10 yrs.; partial congenital 
deafness; vestibular responses di 
minished 
Lau. Family: 
445. Ada, 20 yrs.; partial congenital 
deafness; vestibular responses di- 
minished ‘ 
446. Margaret, 14 yrs.; total congenital None 
deafness; vestibular responses 
normal 
B. Family: 
447. Homer, 14 yrs.; partial congenital 
deafness; vestibular responses di- 
minished One brother 
448. Carl, 13 yrs.; total congenital 
deafness; vestibular responses 
normal 
Ba. Family: 
449. Ada, 18 yrs.; partial congenital 
deafness; vestibular responses di- 
minished —— 
450. Floy, 13 yrs.; total congenital 
deafness; vestibular responses ab- 
sent 
H. Family: 
451. Eloise, 16 yrs.; total congenital 
deafness; vestibular responses di 
minished Grandfather One sister 
452. Nora, 9 yrs.; total congenital 
deafness; vestibular responses di- 
minished 
T. Family: 
453. William, 17 yrs.; total congenital 
deafness; vestibular responses di- 
minished I None 
454. Clayton, 16 yrs.; partial congenital 
deafness; vestibular responses ab 
sent 





ARCHIVES 


OF OTOLARYNGOLOGY 


TABLE 6.—Relation of Heredity and Consanguinity to Deafness in 


Seven Hundred and Twenty-Three Children—Continued 


Observations in Individual Cases 


Cases 
Sl. 
455 


Family: 


15 total congenital 


deafness; vestibular responses di- 


Joseph, yrs.; 


minished 
Michael, 10 


deafness; vestibular responses di- 


456. yrs.; total congenital 
minished 
St. 


457. 


Family: 
Earl, 17 


deafness; 


- total congenital 


vestibular 


yrs 

responses 
normal 

458 congenital 


16 total 


deafness; 


Eugene, yrs.; 


vestibular responses 
normal 


459. Helen, 8 yrs.; partial congenital 
deafness; vestibular responses ab- 
sent 

Sw. Family: 

Fred, 21 tal 


deafness; vestibular responses di- 


460. yrs.; te congenital 
minished 
15 


deafness; 


461. Jacob, yrs.; total congenital 


vestibular responses 
slightly diminished 
Ti 


462. 


Family: 
12 


tal deafness; vestibular responses 


Antonitti, yrs.; partial congeni- 


diminished 


463. Angelo, 7 partial congenital 


yrs. ; 


deafness; 


vestibular responses di- 
minished 
Wi. Family: 
464. Leonard, 16 total 
deafness; vestibular responses di- 


yrs.; congenital 
minished 
465. Betty, 6 


deafness; vestibular responses di- 


yrs.; partial congenital 
minished 
Yo 


466. 


Family: 
Minnie, 17 


deafness; 


yrs.; total congenital 


vestibular responses 


$67 


Millie, 13 


deafness; 


yrs.; partial congenital 

vestibular responses di- 
minished 

Fr. Family: 


468 20 total congenital 


vestibular responses ab- 


James, yrs.; 
deafness; 
sent 

469 16 : total 


deafness; vestibular responses di- 


Richard, yrs congenital 


minished 





Nature of 
Consanguinity 


None 





Other Cases of 
Deafness in 
Immediate 

Family 


History of Deafness 
in Family of Parents 


maternal 
parents deaf 


Paternal aunt; 


uncle; 


Parents deaf; paternal 


grandparents; one 


aunt 





SHAMBAUGH ET AL—DEAFNESS 


TABLE 6.—Relation of Heredity and Consanguinity to Deafness in 
Seven Hundred and Twenty-Three Children—Continued 
Observations in Individual Cases 








Other Cases of 
Deafness in 
Nature of History of Deafness Immediate 
Cases Consanguinity in Family of Parents Family 


G. Family: 

470. Claire, 14 yrs.; partial congenital 
deafness; vestibular responses di- 
minished 

' : None None 

171. Harvey, 10 yrs.; partial congenital 
deafness; vestibular responses 
normal 

D. Family: 

172. Elamena, 18 yrs.; partial congenital 
deafness; vestibular responses 
normal 

James, 16 yrs.; partial congenital 
deafness; vestibular responses 
normal 

F. Family: 

474. Grace, 8 yrs.; total congenital 
deafness; vestibular responses ab- 
sent Third None 

75. Marian, 10 yrs.; partial congenital cousins 
deafness; vestibular responses di 
minished 

Hu. Family: 

476. Anna, 13 yrs.; partial congenital 
deafness; vestibular responses di- 
minished 

477. Irene, 11 yrs.; partial congenital 
deafness; vestibular responses di 
minished 

K. Family: 

478. Kenneth, 15 yrs.; partial congenital 

deafness; vestibular rcsponses 


None 
normal 


479. Isabel, 13 yrs.; partial congenital 
deafness; vestibular responses 
normal 

Kr. Family: 

480. Luba, 13 yrs.; partial congenital 
deafness; vestibular responses di- No Two cousins One sister 
minished 

481. Josephine, 11 yrs.; partial congeni- 
tal deafness; vestibular responses 
normal 

La. Family: 

Edgar, 16 yrs.; total congenital 
deafness; vestibular responses 


Mother deaf; history 
slightly diminished + Bag Ragnar 


of deafness in both 


183. Herbert, 14 yrs.; total congenital parents’ families 
deafness; vestibular responses di- indefinite 
minished 


Wilbert, 11 yrs.; total congenital 
deafness; vestibular responses di- 
minished 
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TABLE 6.—Relation of Heredity and Consanguinity to Deafness in 
Seven Hundred and Twenty-Three Children—Continued 


Observations in Individual Cases 


Cases 


Mac. Family: 


485. 


486. 


Me. 


487. 


488. Joseph, 


Mi. 
489. John, 


490 


McT. 


491. 


A. 


Cc. 
496. 


7. Thomas, 


Stuart, 12 congenital 
deafness; 


minished 


yrs.; total 
vestibular responses di- 


total 
vestibular 


congenital 
responses 


Gordon, 9 


deafness; 


yrs.; 


normal 

Family: 

Lillian, 15 
deafness; 


yrs.; total congenital 
vestibular responses di- 
° 


minished 
13 
deafness; 
minished 


yrs.; partial congenital 


vestibular responses di- 


Family: 
10 
deafness; vestibular responses di- 


yrs.; partial congenital 


minished 


Andrew, 8 yrs.; partial congenital 


deafness; vestibular responses ab- 


sent 
Family: 
Thelma, 


deafness; 


15 yrs.; partial congenital 
vestibular responses 


normal 


12 


deafness; 


Marion, yrs.; partial congenital 
vestibular responses di- 


minished 


Family: 
Rose, 17 
deafness; 


yrs.; total congenital 


vestibular responses 
normal 
15 


deafness; 


yrs.; total congenital 


vestibular responses di- 


Roger, 


minished 


11 
deafness; 


George yrs.; total congenital 


vestibular responses di- 


minished 


Family 
Vincenzia, 11 yrs.; total congenital 
vestibular 


deafness; responses 


normal 


8 yrs.; total congenital 


deafness; vestibular responses di 
minished 


Catherine, partial congenital deaf- 


ness; vestibular responses nor 


nal 


Other Cases of 
Deafness in 
Immediate 

Family 


History of Deafness 
in Family of Parents 


Nature of 
Consanguinity 


None 


None 


Third 


cousins 
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TaBLe 6.—Relation of Heredity and Consanguinity to Deafness m 
Seven Hundred and Twenty-Three Children—Continued 


Observations in Individual Cases 








Other Cases of 
Deafness in 
Nature of History of Deafness Immediate 
Cases Consanguinity in Family of Parents Family 
F. Family. 
Thomas, 17 yrs.; total congenital 

deafness; vestibular responses di- Second 
minished cousins 


Ivy, 10 yrs.; total congenital 
deafness; vestibular responses di- 
minished 


H. Family: 
1. Gladys, 16 yrs.; total congenital 
deafness; vestibular responses di- 
minished , One sister 


2. Catherine, 14 yrs.; total congenital 
deafness; vestibular responses di- 
minished 


K. Family: 
503. John, 18 yrs.; total congenital 
deafness; vestibular responses 
normal y One paternal uncle One sister 


4. Michel, 10 yrs.; total congenital 
deafness; vestibular responses 
normal 


Ar. Family: 

5. Edward, 21 yrs.; partial congenital 
deafness; vestibular responses 
normal 


506. Herbert, 16 yrs.; total congenital 
deafness; vestibular responses 
normal 


Ars. Family: 
Edna, 14 yrs.; partial congenital 
deafness; vestibular responses 


normal N 
svone 


508. Beatrice, 11 yrs.; partial congenital 
deafness; vestibular responses 
normal 


Bo. Family: 
Herbert, 9 yrs.; total congenital 
deafness; vestibular responses 
normal 


510. Raymond, 7 yrs.; total congenital 
deafness; vestibular responses 
normal 


\l. Lester, 6 yrs.; total congenital 
deafness; vestibular responses 
normal 
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TaBLe 6.—Relation of Heredity and Consanguinity to Deafness tn 
Seven Hundred and Twenty-Three Children—Continued 
Observations in Individual Cases 





Other Cases of 
Deafness in 
Nature of History of Deafness Immediate 
Cases Consanguinity in Family of Parents Family 





Ca. Family: 

512: Ethel, 19 yrs.; partial congenital 
deafness; vestibular responses 
normal 

513. Nona, 17 yrs.; partial congenital 
deafness; vestibular responses Parents deaf 
normal 

514. Velma, 13 yrs.; partial congenital 
deafness; vestibular responses 
normal 

Ei. Family: 
515. Irene, 17 yrs.; total congenital 
deafness; vestibular responses 

normal 

516. Lerpy, 14 yrs.; total congenital ” 
deafness; vestibular responses a 
normal 

517. Marian, 7 yrs.; total congenital 
deafness; vestibular responses di 
minished 

Fi. Family: 

518. Amelia, 15 yrs.; partial congenital 
deafness; vestibular responses 
normal I I One sister 

519. Peter, 13 yrs.; partial congenital 
deafness; vestibular responses 
normal 

Go. Family: 
520. Ethel, 17 yrs.; partial congenital 


deafness; vestibular responses 
Parents deaf; one Two brothers 


normal 
aunt; one uncle 


521. Pearl, 10 yrs.; total congenital 
deafness; vestibular responses ab- 
sent 
Kl. Family: 
522. Leona, 16 yrs.; partial congenital 
deafness; vestibular responses 
normal ( 1 and 2 twins 


523. Lorena, 16 yrs.; partial congenital 
deafness; vestibular responses 
normal 


Lo. Family: 
524. Pauline, 10 yrs.; partial congenital 
deafness; vestibular responses 


Parents One brother 
normal 


25. Venona, 9 yrs.; total congenital 
deafness; vestibular responses di- 
minished 

Lu. Family: 

526. Leona, 16 yrs.; partial congenital 
deafness; vestibular responses 
normal 


First 
cousins 
527. Hildegard, 11 yrs.; partial congeni 

tal deafness; vestibular responses 

normal 





SHAMBAUGH ET AL—DEAFNESS 


TABLE 6.—Relation of Heredity and Consanguinity to Deafness in 
Seven Hundred and Twenty-Three Children—Continued 


Other Cases of 
Deafness in 
Nature of History of Deafness Immediate 
Cases Consanguinity in Family of Parents Family 
P. Family: 
8. Leo, 6 yrs.; partial congenital 
deafness; vestibular responses ab- 
sent 
529. Rosena, 5 yrs.; total congenital 
deafness; vestibular responses ab- 
sent 
Pe. Family: 
Ollie, 13 yrs.; partial congenital 
deafness; vestibular responses 
normal 


Joyce, 10 yrs.; partial congenital 
deafness; vestibular responses di 
minished 


R. Family: 
Virginia, 12 yrs.; partial congenital 
deafness; vestibular responses di- 


minished 


33. Paul, 10 yrs.; partial congenital 
deafness; vestibular responses 
normal 


Ro. Family: 
534. Reuben, 18 yrs.; total congenital 
deafness; vestibular responses ab- 
sent 


Harold, 10 yrs.; total congenital 
deafness; vestibular responses 
normal 

Sc. Family: 
536. Marian, 17 yrs.; partial congenital 
deafness; vestibular responses 

normal 


John, 14 yrs.; partial congenital 
deafness; vestibular responses 
normal 


Sh. Family: 

538. Lawrence, 13 yrs.; total congenital 

deafness; vestibular responses di- 
minished 


39. Robert, total congenital deafness; 
vestibular responses diminished 


Su. Family: 
540. Herbert, 11 yrs.; partial congenital 
deafness; vestibular responses di 
minished 


Parents deaf; one 
umn le 
541. Dorothy, 9 yrs.; total congenital 


deafness; vestibular responses di- 
minished 
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TaBLe 6.—Relation of Heredity and Consanguinity to Deafness in 
Seven Hundred and Twenty-Three Children—Continued 


Observations in Individual Cases 





Other Cases of 
Deafness ir 
Nature of History of Deafness Immediate 
Cases Consanguinity in Family of Parents Family 
Sz. Family: 
542. Arthur, 19 yrs.; partial congenital 
deafness; vestibular responses 
normal 
543. Loraine, 14 yrs.; partial congenital 
deafness; vestibular responses None 
normal 
544. Loretta, 5 yrs.; total congenital 
deafness; vestibular responses di- 
minished 
V. Family: 
545. Margaret, 11 yrs.; total congenital 
deafness; vestibular responses di- 
minished 
One brother; 


546. Josephine, 7 yrs.; total congenital Masseret is 


deafness; vestibular responses di- 


apr twin; other 
minished 


twin normal 
Lai. Family: 
547. Agnes, 9 yrs.; partial congenital 
deafness; vestibular responses 
normal Mother deaf 1 and 2 twins 


548. Vilno, 9 yrs.; partial congenital 
deafness; vestibular responses 
normal 


Family: 

. Lavonne, 17 yrs.; total congenital 
deafness; vestibular responses 
normal 


Ernest, 10 yrs.; partial congenital None One sister 
deafness; vestibular responses di- 
minished 


551. Bertha, 7 yrs.; partial congenital 
deafness; vestibular responses di- 
minished 


Hen. Family: 
552. Juanita, 16 yrs.; partial congenital 
deafness; vestibular responses ab- 
sent 


Harold, 14 yrs.; total congenital 
deafness; vestibular responses di- 
minished 
McC. Family: 
554. Jane, 16 yrs.; partial congenital 
deafness; vestibular responses Grandmother and Two 
normal mother deaf 


brothers 


555. Clare, 11 yrs.; partial congenital 
deafness; vestibular responses 
normal 











SHAMBAUGH ET AL—DEAFNESS 
TABLE 6.—Relation of Heredity and Consanguinity to Deafness in 
Seven Hundred and Twenty-Three Children—Continued 


Observations in Individual Cases 











Other Cases of 
Deafness in 
Nature of History of Deafness Immediate 
Cases Consanguinity in Family of Parents Family 
Wei. Family: 
556. Arthur, 15 yrs.; partial congenital 
deafness; vestibular responses 
normal 
None Parents deaf; one 


557. Paul, 14 yrs.; partial congenital 
uncle 


deafness; vestibular responses 
normal 


McKe. Family: 

558. James, 16 yrs.; total congenital 
deafness; vestibular responses 
normal 


: None Parents deaf; three 
559. Mary, 11 yrs.; total congenital 


deafness; vestibular responses 
normal 


paternal uncles; three 
maternal aunts 


Str. Family: 
560. Agnes, 18 yrs.; partial congenital 
deafness; vestibular responses 

normal 


‘ , } None None One brother 
561. Florence, 12 yrs.; partial congenital ' 


deafness; vestibular responses di 
minished 


Whe. Family: 
562. Florence, 16 yrs.; total congenital 
deafness; vestibular responses di- 


minished None Parents deaf; one ma One sister; 


563. Wilson, 10 yrs.; partial congenital ternal aunt one brother 
deafness; vestibular responses 
normal 
Sha. Family: 
564. Leo, 19 yrs.; total congenital 
deafness; vestibular responses None One 
normal 


maternal uncle; 


one maternal aunt 


565. Paul, 16 yrs.; total congenital 
deafness; v 
normal 


estibular responses 


Kai. Family. 
566. Edith, 15 yrs.; partial congenital 
deafness; vestibular responses 


None 1 and 2 twins 
normal 


567. Esther, 15 yrs.; partial congenital 
deafness; vestibular responses 
normal 


Le. Family: 
568. Frances, 17 yrs.; partial congenital 
deafness; vestibular responses 
normal None One cousin 
569. Chester, 13 yrs.; partial congenital 
deafness; vestibular responses di 
minished 
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TABLE 6.—Kelation of Heredity and Consanguinity to Deafness in 
Seven Hundred and Twenty-Three Children—Continued 


Observations in Individual Cases 

Other Cases « 

Deafness in 

Nature of History of Deafness Immediat« 

Cases Consanguinity in Family of Parents Family 
Go. Family: 
570. Howard, 15 yrs.; total congenital 
deafness; vestibular responses di- 
minished 


yrs.; total congenital 
deafness; vestibular responses di 
minished 


Da. Family: 

2. Bonnie, 18 yrs.; partial congenital 
deafness; vestibular responses di- 
minished 


Orville, 17 yrs.; partial congenital 
deafness; vestibular responses 
normal 


Ska. Family: 
574. Floyd, 13 yrs.; partial congenital 
e ° None 
deafness; vestibular responses 


normal 


Marjorie, 12 yrs.; partial congenital 
deafness; vestibular responses ab- 
sent 

76. Harold, 11 yrs.; partial congenital 
deafness; vestibular responses 
normal 


Si. Family: 
577. Earl, 12 yrs.; partial congenital 
deafness; vestibular responses ab 


sent None Parents deaf; indefi- 


nite history of deafness 
578. Marion, 9 yrs.; total congenital in parents’ families 
deafness; vestibular responses ab 
sent 
C. Family: 
579. Lyle, small remnant of hearing; 
vestibular responses diminished None 1 and 2 twins 
580. Lee, partial congenital deafness; 
vestibular responses absent 


Ce. Family: 
581. Ruth, 8 yrs.; partial congenital 
deafness; vestibular responses di- 


minished ) 1 and 2 twin 


582. Robert, 8 yrs.; total congenital 
deafness; vestibular responses di 


minished 


Ch. Family: 

583. Virgil, 14 yrs.; total congenital 
deafness; vestibular responses 
normal 

584. Merlyn, 12 yrs.; partial congenital 
deafness; vestibular responses di- 
minished 
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TaBL_e 6.—Relation of Heredity and Consanguinity to Deafness 
Seven Hundred and Twenty-Three Children—Continued 


Observations in Individual Cases 


Nature of History of Dx 


Cases Consanguinity in Family of Pare: 


21 yrs.; total congenital 
deafness; vestibular responses ab 
sent 

Thelma, 17 yrs.; total congenital 
leafness; vestibular responses 
very much diminished 


Hyl. Family: 

87. Neah, 19 yrs.; partial congenital 
deafness; vestibular mechanism 
much diminished 

Franklin, 15 yrs.; partial congenital 
deafness; restibular responses 

> 3 


much diminished 


uUcl 


; partial congenital 
vestibular responses 


normal 
Arthur, 18 yrs.; partial congenital 
deafness; vestibular responses 


- 
normai 


Whea. Family 
Jewell, 1 partial congenital 
- - . 

deafness; vestibular mechan 


diminished 


2. Grace, yrs.; partial congenital 


deafness; vestibular responses 


shed 


congenital 


mechanism 


First 
cousins 
1 congenital 
responses ab- 
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TABLE 6.—Relation of Heredity and Consanguinity to Deafness in 
Seven Hundred and Twenty-Three Children—Continued 


Observations in Individual Cases 


Other Cases of 
Deafness in 
Nature of History of Deafness Immediate 
Consanguinity in Family of Parents Family 


B. Family: 
599. Kathleen, 21 yrs.; total congenital 
deafness; vestibular responses di- Third ; Que Geter 
minished cousins 
600. Florence, 19 yrs.; total congenital 
deafness; vestibular responses di- 
minished 


St. Family: 
601. Russell, 10 yrs; total congenital 
deafness; vestibular responses ab- : 
' Father deaf 
sent 
602. Jay, 8 yrs.; total congenital deaf- 
ness; vestibular responses dimin- 


ished 


Ge. Family: 
603. Ray, partial congenital deafness; 
vestibular responses normal 
604. Charles, 8 yrs.; total congenital 
deafness; vestibular responses di- 
minished 


Family: 

Hattie, 17 yrs.; total congenital 

deafness; vestibular responses 

normal 
606. Walter, 15 yrs.; total congenital 

deafness; vestibular responses 

normal First 
Gladys, 12 yrs.; total congenital cousins 
deafness; vestibular responses 
normal 
Leroy, 7 yrs.; partial congenital 
deafness; vestibular responses 
normal 


Family: 
Raymond, 14 yrs.; total congenital 

deafness; vestibular responses ab- 

sent ‘ One brother 
Earl, 13 yrs.; total congenital deaf- 

ness; vestibular responses absent 


K. Family: 
611. Josephine, 14 yrs.; partial congenital 
deafness; vestibular responses 
normal N None 
612. Leonore, 10 yrs.; partial congenital 
deafness; vestibular responses di- 


minished 
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TABLE 6.—Relation of Heredity and Consanguinity to Deafness in 
Seven Hundred and Twenty-Three Children—Continued 


Observations in Individual Cases 








Other Cases of 
Deafness in 
Nature of History of Deafness Immediate 
Cases Consanguinity in Family of Parents Family 

Fry Family: 

3. Clinton, 20 yrs.; total congenital 
deafness; vestibular responses 
normal One brother 

614. Wilbert, 13 yrs.; partial congenital 

deafness; vestibular responses 
normal 


Loz. Family: 

15. Evelyn, 15 yrs.; partial congenital 
deafness; vestibular responses 
normal 

16. Irene, 14 yrs.; partial congenital 
deafness; vestibular responses 
normal 


Koh. Family: 
617. Lucia, 29 yrs.; total congenital 
deafness; vestibular responses 
normal Jon oO f 
ne sister 
618. Frank, 12 yrs.; partial congenital 
deafness; vestibular responses 
normal 


Kat. Family: 

619. Joseph, 11 yrs.; partial congenital 
deafness; vestibular responses 
normal 

620. Oscar, total congenital deafness; 
vestibular responses normal 


Joh. Family: 

621. Eilno, 18 yrs.; partial congenital 
deafness; vestibular responses 
normal 

Arno, 16 yrs.; partial congenital 
deafness; vestibular responses 
normal 


Jen. Family: 
623. Mollie, 20 yrs.; partial congenital 
deafness; vestibular responses di- 
minished Mother deaf 
624. Stella, 14 yrs.; partial congenital 
deafness; vestibular responses di- 
minished 


Ia. Family: 

5. Katherine, 14 yrs.; partial congeni- 
tal deafness; vestibular responses 
normal 


Junia, 13 yrs.; partial congenital 
deafness; vestibular responses 
normal 
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TABLE 6.—Relation of Heredity and Consanguinity to Deafness in 
Seven Hundred and Twenty-Three Children—Continued 


Observations in Individual Cases 


Other Cases of 
Deafness i: 
Nature of History of Deafness Immediate 
Cases Consanguinity in Family of Parents Family 
Pet. Family: 
627. Ruth, 12 yrs.; partial congenital 
deafness; vestibular responses ab 
sent First None One brother 
628. Allan, 10 yrs.; total congenital cousins 
deafness; vestibular responses ab 
sent 
Cor. Family: 
629. Emma, 17 yrs.; total congenital 
deafness; vestibular responses 
normal Jo None 
30. Norma, 12 yrs.; total congenital 
deafness; vestibular responses 
normal 
Con. Family: 
31. Lyman, 16 yrs.; partial congenital 
deafness; vestibular responses 
normal Father's cousin 


632. Eva, 12 yrs.; total congenital 
deafness; vestibular responses 
normal 

Ras. Family: 

33. Beatrice, 17 yrs.; partial congenital 
deafness; vestibular responses di- 
minished 

34. Virgil, 15 yrs.; partial congenital 
deafness; vestibular responses 
normal 

Hah. Family: 

35. Ernest, 17 yrs.; partial congenital 
deafness; vestibular responses 
normal 

36. Dorothy, 14 yrs.; total congenital 
deafness; vestibular responses 


normal 


John. Family: 
37. Ruth, 11 > yrs.; total congenital 
deafness; vestibular responses di- 
minished Third None Two brothers 


38. Mabel, 9 yrs.; total congenital cousins 


deafness; vestibular responses ab 
sent 

Ber. Family: 

39. Lillian, 19 yrs.; total congenital 
deafness; vestibular responses 
normal 

640. Ruth, 11 yrs.; partial congenital 
deafness; vestibular responses yone Jone One sister 
normal 

641. Elizabeth, 8 yrs.; total congenital 
deafness; vestibular responses di 


minished 
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TaBLe 6.—Relation of Heredity and Consanguinity to Deafness in 
Seven Hundred and Twenty-Three Children—Continued 
Observations tn Individual Cases 
Other Cases of 
Deafness ir 
Nature of History of Deafness Immediate 
Cases Consanguinity in Family of | ! Family 
Hil. Family: 
642. Wickka, 15 yrs.; partial congenital 
deafness; vestibular responses 
normal 
643. Clifford, 10 yrs.; total congenital 
deafness; vestibular responses 
normal 


Har. Family: 

644. Genevieve, 15 yrs.; total congenital 
deafness; vestibular responses di 
minished 

645. Rose, 13 yrs.; total congenital 
deafness; vestibular responses 


normal 


Bu. Family: 

646. Ruth, 17 yrs.; partial congenital 
deafness; vestibular responses di 
minished 

647. Edna, 12 yrs.; partial congenital 
deafness; vestibular responses di 


minished 


Bud. Family: 

648. Esther, 19 yrs.; partial 
hearing; vestibular 
normal Relatives in 

649. Etta, 10 yrs.; partial congenital tormation 
deafness; vestibular responses 


normal 


Ea. Family: 

Audrey, 12 yrs.; total congenital 
deafness; vestibular responses 
normal One paternal 

Albert, 7 yrs.; total congenital 

deafness; vestibular responses di 


minished 


El. Family: 
$2. Rose, 15 yrs.; partial congenital 
deafness; vestibular responses 
normal 
Pansy, 13 yrs.; partia) congenital 
deafness; vestibul:z 


ar responses di 


minished 


Har. Family: 
54. Dorothy, 1 rs.; partial congenital 
deafness; vestibular responses di 
Parents deaf; thre 


minished ; tl 
deaf relatives 


655. Chester, 13 yrs.; total congenital 
deafness: vestibular responses al 


sent 
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TABLE 6.—Kelation of Heredity and Consanguinity to Deafness in 
Seven Hundred and Twenty-Three Children—Continued 


Observations in Individual Cases 








Other Cases of 
Deafness in 
Nature of History of Deafness Immediate 
Cases Consanguinity in Family of Parents Family 
Max. Family: 
656. Arthur, 17 yrs.; partial congenital 
deafness; vestibular responses di- 
minished None 
657. Leverett, 6 yrs.; partial congenital 
deafness; vestibular responses di- 
minished 


Ha. Family: 

658. Dorothy, 16 yrs.; partial congenital 
deafness; vestibular responses 
normal 

659. Raymond, 14 yrs.; partial congenital 
deafness; vestibular responses 
normal 

660. Wilbert, 9 yrs.; total congenital 
deafness; vestibular responses 
normal! 


Lon. Family: 
661. Bertha, 19 yrs.; partial congenital 
deafness; vestibular responses di- 

minished 


662. John, 15 yrs.; partial congenital 


Two brothers; 


deafness; vestibular responses di- : 
one sister 


minished 

663. Evelyn, 11 yrs.; partial congenital 
deafness; vestibular responses di- 
minished 


Pad. Family: 
664. Mollie, 18 yrs.; partial congenital 
deafness; vestibular responses 
normal 1 and 2 twins; 


665. Sarah, 18 yrs.; partial congenital one brother 
deafness; vestibular responses di- 


minished 


Ste. Family: 
666. Ruth, 14 yrs.; partial congenital 
deafness; vestibular responses 
normal Parents deaf 
667. Pauline, 13 yrs.; partial congenital 
deafness; vestibular responses di- 
minished 


Sm. Family: 

668. Anna, 17 yrs.; partial congenital 
deafness; vestibular responses 
normal 

669. Blanche, 13 yrs.; partial congenital 
deafness; vestibular responses 


normal 
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TaBLe 6.—Relation of Heredity and Consanguinity to Dea 


Seven Hundred and Twenty-Three Children—Continued 


Observations in Individual Cases 


Other Cases of 
Deafness it 
Nature of History of Deafnes In 
Cases Consanguinity in Family of Parents I 
Family: 
Marie, 19 yrs.; partial congenital 
deafness; vestibular responses 
normal 
Hazel, 14 yrs.; partial congenital 
deafness; vestibular responses di 
minished 


"9 


672. Leo, 12 yrs.; partial congenital 
deafness; vestibular responses di 
minished 


Yu. Family: 
673. Holger, 17 yrs.; partial congenital 
deafness; vestibular responses ab 


sent 


Indefinite family 
of deafness 
74. Anna. 14 yrs.; partial congenital 
deafness; vestibular responses ab 
sent 


H. Family: 
675. Gottlieb, 5 yrs.; partial congenital Parents On mother’s side or 
deafness; vestibular mechanism second aunt, one uncle and 
normal cousins cousins born deaf 


- , , (mother is sister 
676. Henry, 9 yrs.; partial congenital : F tS sean 


deafness; vestibular mechanism 
slightly subnormal 


mother of number 


Emily R.) 


Parents On mother’s side one 


. es second aunt, one uncle and three 
677. Emily R., 10 yrs.; partial congenital 


deafness; vestibular mechanism 
completely inactive 


cousins cousins born deaf 
(mother is sister of 
mother of numbers 675 
and 676, Gottlieb and 
Henry H.) 


J. Family: 


678. Peter, 15 yrs.; total congenital Parents None 
deafness; vestibular mechanism first 
normal cousins 


679. Joseph, 13 yrs.; total congenital 
deafness; vestibular mechanism 
slightly active 

680. Elsie, 12 yrs.; total congenital 
deafness; vestibular reactions 
very much diminished 

Frances, 9 yrs.; total congenital 
deafness; vestibular mechanism 
slightly active 

682. Martha G., 12 yrs.; total congenital 

Z : None One cousin (number 683, 
deafness; vestibular mechanism 


Elmer S.) born deaf 
normal 


683. Elmer S., 10 yrs.; total congenital None One cousin (number 682 
deafness; vestibular mechanism Martha G.) born 
deaf 
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TABLE 6.—Relation of Heredity and Consanguinity to Deafness in 
Seven Hundred and Twenty-Three Children—Continued 


Observations in Individual Cases 


Other Cases of 
Deafness in 
Nature of History of Deafness 


Immediate 
‘onsanguinity in Family of Parents 


Family 
Family: 

Frances, 16 yrs.; total congenital 

deafness; vestibular mechanism 


normal None Mother has one None 


; ‘ cousin born deaf 
Clarence, 13 yrs.; total congenital 

deafness; vestibular mechanism 

normal 


Family: 
Sally, 16 yrs.; total congenital 
deafness; vestibular mechanism 


normal One brother, 


, aged 19 
Julia, 14 yrs.; total congenital 

deafness; vestibular mechanism 

normal 


Sylvan L., 15 yrs.; total congenital 
deafness; vestibular mechanism None 


One sister 
slightly subnormal 


Agnes W., 15 yrs.; totally deaf; None Twin sister 
twin sister normal; no vestibular 


normal 


congenital deafne 
natiivest mechentem norm 
vestibul mechanism normal on 
Jertha, total congenital deafne 
vestibular mechanism normal 
s , — Parents One older 
“heodore e total congenital deat- - } 
Theodore We., i ger first “oe caetiiee Tene 
“ss; no vestibula responses . 
ne , s liar I cousins deaf 


Laboria, total congenital deafne ; 
sat ne 1 father’s 
no vestibular response ‘ \ 
Sam, total congenital de 


vestibular response 


Family 
Marie, total congenital 
vestibular response 


rence, total congenit: 





SHAMBAUGH ET AL—DEAFNESS 


TABLE 6.—Kelation of Heredity,and Consanguinity to Deafness in 


Seven Hundred and Twenty-Three Children—Continued 


Observations in Individual Cases 


Other Cases of 
Deafness in 
Nature of History of Deafness Immediate 
Cases Consanguinity in Family of Parents Family 
F. Family: 
. » y 4 
10. Ruth, total congenital deafness; Parents None None 
vestibular responses normal second 
, ; cousins 
01. Irvin, total congenital deafness; 
vestibular responses normal 
702. Frances Go., total congenital deaf- 
ness; no vestibular response 


None None Brother deaf 


Philip Ha., total congenital deaf- None Mane Brother deaf 
ness; weak vestibular responses 
Helen Az., slight vestige of hear 


: ; Parents None Brother deaf; 
ing, right; weak vestibular re 


, first one cousin 
sponses; Wassermann reaction 


positive 


cousins deat 


Family: 
705. Mary, 14 yrs.; vestige of hear : 
. : ae , None 
ing, right; diminished vestibular 


responses - 
SI Family of 7 


Edith, 9 yrs.; vestige of hearing, children; 
right; diminished vestibular re 3 deaf, living; 
sponses 2 deaf, de 

> 


ceased; nor- 


Grace, 3 yrs.; total congenital deaf 
ye mal, living 
ness; diminished vestibular re 


sponses 


P. Family: 
Raffaella, 14 yrs.; total congenital 
deafness; normal vestibular re- 


sponses 

Tony, 7 yrs.; total congenital deaf- None 
ness; diminished vestibular re- 
actions 

Lucy, 5 yrs.; total congenital deaf- 
ness; no vestibular responses 


D’A Family: 
711. Sam, 8 yrs.; total congenital deaf- 
ness; prolonged vestibular re- 
sponses None 
712. Leo, 9 yrs.; vestiges of hearing, 
both ears (?); normal vestibular 


responses 


Mac. Family: 
713. Ed, 12 yrs.; vestiges of hearing, 
both ears; diminished vestibular 
responses None None 
714. Jennie, 9 yrs.; vestiges of hearing, 
both ears; diminished vestibular 
responses 
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TABLE 6.—Relation of Heredity and Consanguinity to Deafness in 
Seven Hundred and Twenty-Three Children—Continued 


Observations in Individual Cases 





Other Cases of 
Deafness in 
Nature of History of Deafness Immediate 
Cases Consanguinity in Family of Parents Family 
Mer. Family: 
715. Angelina, 14 yrs.; vestiges of hear- 
ing, both ears; normal vestibular 
responses Cousins of number None 
716. Pearl, 7 yrs.; total congenital deaf- 723 (Tony Pal) 
ness; diminished vestibular re- 
sponses 


717. Ed N., 16 yrs.; vestiges of hearing, 


One sister; 
both ears; normal vestibular re- 


one brother 
sponses 
718. Dolly Ku., 11 yrs.; slight vestiges None One brother 
of hearing, both ears; diminished aged 3 yrs. 
vestibular responses 


719. Anna Kv., 12 yrs.; total congenital None I > Two brothers; 

deafness; no vestibular responses one sister 
By. Family: 

720. Vivian, 12 yrs.; vestiges of hearing; 
weak vestibular responses None Cousin One brother, 

721. Parker, 8 vyrs.; total congenital aged 4 yrs 
deafness; no vestibular re- 
sponses 


22. Sarah E., 11 yrs.; vestiges of hear- 
ing, both ears; diminished vestib- Ne One brother 
ular responses 
723. Tony Pal., 13 yrs.; left school be- 
fore record was completed 





We made an effort to classify the nature of the consanguinity 
when such existed. In 34 cases the parents were first cousins; in 
26 they were second cousins, and in 11 they were third cousins. In 
one instance an uncle had married his niece, and in one the child’s 
father was also the mother’s father. 


It can be generally accepted that the pathologic condition responsible 


for congenital deafness is usually in the nature of a developmental 
anomaly involving the internal ear. Conspicuous developmental anom- 
alies involving the externa! and middle ear are encountered—an absence 
of the auricle, for example, and atresia of the external auditory meatus. 
These congenital anomalies of the middle and external ears are, as a 
rule, not associated with those developmental anomalies involving the 
internal ear which produce deaf-mutism. A child with an absence of 
both auricles and with complete atresia of the external meatus of 
both ears, but with an intact cochlear mechanism, is not sufficiently 
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hard of hearing to justify his being taken care of in an institution 
for the deaf. It is not surprising that a developmental anomaly involving 
the labyrinth of the ear is frequently found to affect only the hearing 
mechanism, that is, the cochlea, and we found that in a considerable 
number of the children with congenital deafness there was a marked 
diminution or total absence of all responses. It would appear that 
the cochlear mechanism is the one most frequently involved in these 
developmental anomalies. Perhaps this may be accounted for because 
the vestibular mechanism is much the older of the two, and the cochlear 
mechanism, being the more recently acquired organ, is still subject to 
embryologic variations. 

All this, however, may be more apparent than real. There is no 
method by which one can find out in a cross section of the community 
what individuals may have developmental anomalies involving the vestib- 
ular’ mechanism alone without any alterations in the cochlea. In the 
hearing, of course, the whole matter is sifted out. Practically all the 
children in the country who are born deaf find their way to the insti- 
tutions for the deaf, so that by carrying out as extensive a survey as 
this report includes, one kas an unusual opportunity to compare the 
cases in which developmental anomalies are restricted to the hearing 
mechanism as well as those in which in connection with the involvement 
of the cochlea there is a simultaneous involvement of the vestibular 
mechanism. 

During the recruiting for the Great War an opportunity was 
presented of ascertaining whether any large number of persons with 
perfectly normal hearing showed a diminution or absence of vestibular 
responses. In recruiting for the aviation service, which was extensively 
carried out in this country, rotation tests of the vestibular mechanism 
were regularly made, and it was not unusual to find persons who did 
not suffer any defect in hearing, but failed to give responses to stimu- 
lation of the vestibular apparatus. As far as I know, records of the 
statistics on this point have not been compiled. 

We have prepared a table which covers 723 cases in which heredity 


and consanguinity seemed to play a part and we include this in our 
report because it is such an important matter. 


CONGENITAL DEAFNESS 

The first main question which arises in connection with the examina- 
tion of a deaf child is whether his deafness is congenital or whether 
it has been acquired. Unfortunately, this question cannot always be 
definitely answered. In the first place, for obvious reasons, we were 
required to rely for our conclusions largely on the statements which 
we found in the records kept in the schools because we could not go 
to the homes of these children in an attempt to elicit the facts. We 
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were unwilling, however, to rely on the bare statement made in the 
records of these institutions that a child had been born deaf or had 
acquired the defect, but allowed ourselves some liberty in deciding this 
question. In all we classified 1,928 children as being congenitally deaf 
and 1,192 children as having acquired the deafness. 


TABLE 7.—Observations in One Thousand Nine Hundred and Twenty-Eight 
Cases (61.78 per Cent) of Congenital Deafness 


{ Vestibular reactions 
(Other cases in family Normal.... 115 (42.13%) 
273 (39.57%) Diminished 109 (39.93%) 


(Total deatness | Absent..... 49 (17.94%) 

690 (48.62%) } ( Vestibular reactions 
Normal.... 105 (25.18%) 
Diminished 169 (40.52%) 
Absent..... 139 (33.33%) 
No record.. a 


| No other cases in familyJ 
L417 (60.48%) 
Definitely 
congenital 
1,419 (73.50%) ( Vestibular reactions 
Normal... 137 (48.2%) 
Diminished 117 (41.19%) 
| Absent..... 29 (10.21%) 
Partial deafness \ No record.. 1 


728 (51.9 


(Other cases in family 
284 (39.01%) 


( Vestibular reactions 
|No other cases in family | Normal.... 194 (43.69%) 
444 (60.99%) 5 Diminished 171 (38.51%) 
Absent..... 73 (16.44%) 
No record.. 6 
No record, 1 
Vestibular reactions 
(Other cases in family } Normal.... 12 (30%) 
40 (20.94%) | Diminished 17 (42.5%) 
‘Total deafness \ Absent..... 11 (27.5%) 
191 (37.59%) Vestibular reactions 
No other cases in family Normal.... 30 (19.87%) 
L151 (79.06%) ) Diminished 75 (49.60%) 
Probably L Absent..... 46 (30.47%) 
congenital 
508 (26.34%) ( Vestibular reactions 
(Other cases in family | Normal... 25 (36.23%) 
69 (21.77%) ‘| Diminished 36 (52.17%) 
Partial deafness Absent..... 8 (11.6%) 
317 (62.41%) { Vestibular reactions 
No other cases in family Normal.... 98 (37.50%) 


LAS (78.23%) | Diminished 121 (48.79%) 

L Absent..... 34 (13.71%) 

In order that we might be more accurate we divided those children 
with congenital deafness into two groups: those in whom we felt that 
the deafness was definitely congenital and those in whom we believed 
that it was probably congenital but in whom there was still reasonable 
ground for doubt. There were 1,419 definitely congenital cases and 
508 probably congenital cases. Of the children in whom deafness was 


definitely congenital a condition of total deafness was discovered in 
690. In one there was no record as to the degree of deafness and 
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in 728 children there was partial deafness. It would appear, therefore, 
that a congenitally deaf child was just as likely to be totally deaf as 
to retain vestiges of hearing. 

Our next question was what was the situation in the family 
regarding other cases of deafness. Of the 690 who were totally deaf, 
273 gave a history of other cases of deafness in the family, and in 
417 there were no other cases of deafness in the family. Of the 
728 cases of partial deafness, in 284 there were other cases of deafness 
in the same family, and in 444 there was no other case in the same 
family. 

We undertook next to determine the important question of what 
were the vestibular reactions in these groups. Of the definitely con- 
genital cases in which there was total deafness with other cases of 
deafness in the family, vestibular responses were normal in 115, dimin- 
ished in 109 and totally absent in only 49. When there were no other 
cases in the family, vestibular reactions were normal in 105 children, 
diminished in 169 and absent in 139. In 4, records were not made of 
the vestibular responses. It will appear, therefore, that of the 690 
congenitally deaf children, vestibular responses were present in 498 
and absent in 188. In 4 cases the vestibular responses were not recorded. 
Of the 690 children suffering from congenital deafness, 498 gave vestib- 
ular responses, which means that the congenital anomaly believed to 


be responsible for the total deafness usually leaves the vestibular mech- 
anism intact but not always, as it was found to be inactive in 188 cases. 
In an analysis of the congenital deafness in 728 children in whom 


there were still vestiges of hearing, vestibular reactions were found in 
619 and were entirely absent in 102; 7 cases were not recorded. 

I have undertaken to analyze only that group of cases which we 
considered definitely congenital. There was another considerable group 
of children whom we considered were congenitally deaf—508—con- 
cerning whose cases there seemed to be some doubt in our minds, and 
we classed these as probably congenital. I have included the statistics 
of this group in table 7, but I will not attempt to analyze them. 


ACQUIRED DEAFNESS 

We found acquired deafness in 1,192 children, or 38.2 per cent 
of the entire number examined. There are a number of problems 
in connection with acquired deafness which we undertook to investigate. 
The first was the etiology. This we have already discussed and included 
under table 4. There are a number of other questions which arise in 
connection with cases of acquired deafness. One is the question 
whether the onset of deafness was associated with otitis media. Another 
is whether the deafness was total or partial and of particular interest 
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was the status of the vestibular mechanism. These problems we 
attempted to set forth in a statistical table. 

In the first place, we found that of the 1,192 cases of acquired deaf- 
ness, in 239 the onset of the deafness was associated with the development 
of otitis media and in 925—almost 80 per cent—there was no association 


TABLE 8.—Observations in One Thousand, One Hundred and Ninety-Two 
Cases (38.2 per Cent) of Acquired Deafness 


{ Vestibular reactions 
Total deafness J Normal... 9 (15.51% 
58 (32.98%) | Diminished 13 (22.41%) 
Definitely acquired Absent..... 36 (62.087%) 
176 (73.63%) ( Vestibular-reactions 
Normal.... 56 (47.45%) 
Diminished 43 (36.45% 
Absent..... 17 (14.4%) 
- Not tested. 2( 1.7%) 


Partial deafness 
Associated 118 (67.07%) 
at onset with J | 
otitis media 
239 (20.01%) { Vestibular reactions 
( Total deafness J Normal.... 11 (40.74%) 
27 (42.85%) | Diminished 9 (33.34% 
Probably acquired } L Absent..... 7 (25.92%) 
63 (26.37%) { Vestibular reactions 
Partial deafness j{ Normal.... 17 (47.2%) 
36 (57.17%) | Diminished 13 (36.11%) 
\ Absent..... 6 (16.67%) 
1 record of no value 
Vestibular reactions 
Total deafness } wet tted. § 1( pend 
873 (55.58%) Normal... 3A ( 9.12 o) 
Diminished 99 (26.54%) 
Definitely acquired | L Absent..... 239 (64.07%) 


7 70.48% . ' 
C2 (em ( Vestibular reactions 


Normal.... 8 (28.52%) 
Diminished 137 (45.98%) 
. Absent..... 75 (26.17%) 
at onset with j L Not tested. 1 ( 0.38%) 
otitis media 

92 (79.86%) ( Vestibular reactions 
Total deafness J Normal.... 14 ( 9.88%) 
’ 342 (50.53%) | Diminished 57 (40.15%) 

Probably acquired L Absent..... 71 (50%) 
281 (20.52% _ , . 
( Vestibular reactions 


Partial deafness | Normal.... 39 (28.06%) 
139 (49.47%) Diminished 67 (48.2%) 
Absent..... 33 (23.74%) 


Partial deafness 
Not assocated 298 (44.42%) 








of otitis media. Even in the cases in which otitis media was present 
it was not logical to assume that the otitis media itself led to the involve- 
ment of the labyrinth which was responsible for the deafness, because 
a patient suffering from an infectious fever which in itself is capable 
of producing a neuritis of the eighth nerve may also have as a coincidence 
an otitis media, and the two processes be entirely independent. 

In selecting the cases in which it seemed that we could assume that 
the deafness was acquired we were confronted at once with the human 
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trait whereby the parents of the deaf children are inclined to assume 
that the deafness was acquired and not congenital. In deciding that 
38 per cent of the deaf children we had examined had acquired deafness, 
we thought it advisable to make two groupings, one in which we felt 
that there was no doubt about the proposition, and the other in which 
we felt that the deafness was probably acquired but that there was still 
some doubt as to whether it was acquired or congenital. Of the 
definitely acquired cases there were 847, and of the probably acquired 


there were 344. 

[ shall undertake to analyze the statistics for only one group, namely, 
the group in which we felt that it was quite positive that the deafness 
was acquired. Let us first inquire into the statistics regarding the 
question of whether the deafness was total or partial, first, in those 


associated with otitis media, and, second, in those not associated with 
otitis media. Of the former group, those children in whom the deaf- 
ness was associated with otitis media, 58 were found to be totally deaf, 
and 118 were partially deaf. Of the 952 deaf children in whom the 
deafness had not been associated with the occurrence of otitis media, 
373 were found to be totally deaf and 298 were partially deaf 

As regards the vestibular reactions, we found that of the 239 cases 
which were not associated at onset with otitis media, vestibular reactions 
were normal in 93, diminished in 78 and absent entirely in 66. All 
together, vestibular responses were obtainable in 171 cases and they were 
absent in 66. This fact alone would indicate that in most of these cases 
the development of the deafness probably was not the result of an 
extension of the suppurative disease of the middle ear to the labyrinth, 
because a diffuse suppurative labyrinthitis produced in this way results 
in the wiping out of the entire function of the labyrinth, vestibular as 
well as cochlear. 

It was of interest to compare the vestibular reactions in cases of 
total deafness with those same reactions in cases of partial deafness. 
We had in this group of cases of acquired deafness associated with otitis 
media 85 cases of total deafness and 154 cases of partial deafness. In 
the cases of total deafness, vestibular reactions were found in 42 of 
the children and these reactions were absent in 43. 

There were 154 cases of partial deafness; vestibular responses were 
present in 129 and absent in 23. 

It is seen, therefore, that in cases of total deafness the vestibular 
responses were absent about as often as they were found, while in the 
cases of partial deafness vestibular responses were much more fre- 
quently found, a relationship which one would naturally expect to find, 
for in those conditions in which either from an extension of the sup- 
purative otitis media to the labyrinth or from a toxic neuritis only a 
partial loss of hearing results, it is to be expected that the vestibular 
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reactions also suffer less severely than when from either one of these 
causes the destruction of the hearing is total. 

As stated before, there were in all 952 cases of acquired deafness in 
which the deafness was not associated with otitis media at its onset, that 
is, about 80 per cent. Of these, 515 were cases of total deafness and 
437 were cases of partial deafness. A large number were cases of total 
deafness. 


TABLE 9.—States of Hearing in Three Thousand One Hundred and Twenty Cases 


{ Vestibular reactions 
| Normal.... 262 (29.7%) 
Congenital deafness, 882 (59.51% --*3 Diminished 370 (41.95% 
| Absent..... 245 (27.75% 
Not tested. 5 ( 0.59% 
Total deafness J nee { Vestibular reactions 
a ; ) f Associated with : ¥ 
1,482 (47.48%) odie gnatiin 4 Normal.... 20 (23.53%) 
Diminished 22 (25.88%) 


& (14.16%) 
: Absent..... 43 (50.59%) 
Acquired deafness 


600 (40.49%) ( Vestibular reactions 
Not associated with Normal.... 48( 9.3%) 
otitis media + Diminished 156 (30.2%) 
515 (85.849) Absent..... 310 (60.2%) 
Not tested. 1 ( 0.3%) 
2 records of no value 
{ Vestibular reactions 
Normal.... 449 (42.97%) 
¢ Congenital deafness, 1,045 (68.88%)....... -< Diminished 445 (42.59%) 
Absent..... 144 (13.78%) 
Not tested. 7 ( 0.67%) 


Partial deafness 
1,636 (52.44%) 


( Vestibular reactions 
Associated with Normal.... 73 (47.1%) 
otitis media + Diminished 56 (36.46%) 
154 (26.067% ) Absent..... 23 (14.94%) 
Acquired deafness | \ Not tested. 2( 1.2%) 
591 (36.12%) 


J 
) 
| 
| 


{ Vestibular reactions 

Not associated with Normal.... 124 (28.37%) 
otitis media + Diminished 201 (45.99%) 
437 (73.94%) Absent..... 110 (25.18%) 

\ Not tested. 2 ( 040%) 


I shall not undertake to analyze the presence or absence of vestibular 
responses. These are all shown in table 8 and can be studied by any one 
who is particularly interested in this problem. The results were not 
unlike those already analyzed for the cases of acquired deafness 
associated with otitis media. 


THE STATUS OF HEARING 
The main clinical phenomenon of interest in the children examined 
was that of deafness, and we undertook especially to analyze the various 
problems in connection with this defect in hearing: (1) the status of 
hearing; (2) the Schwabach test; (3) the Rinne test; (4) relations 
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of the audiometer reactions to other tests; and (5) the relations existing 
between the deafness and the speech defects. 

As regards the status of hearing we first separated those children in 
whom we did not find any evidences of hearing from those in whom 
remnants of hearing persisted. Of the 3,120 patients examined, 1,482, 
or 47.48 per cent, were cases of total deafness. Remnants of hearing 
were found in 1,636 children, or 52.44 per cent. One of the first 
questions into which we inquired was whether in these two groups of 
cases of total and partial deafness there was any marked difference 
between the observations in the congenital and those in the acquired 
cases. Of the 1,482 cases of total deafness, 882, or almost 60 per cent, 
were cases of congenital deafness, and 600, or approximately 40 per 
cent, were cases of acquired deafness. When the deafness was partial, 
in 1,045 of the 1,636 children in this group we found that the deafness 
was congenital, that is, almost 64 per cent, and in 591, or about 36 per 
cent, the deafness was acquired. 

We thought it of sufficient interest to analyze again the statistics in 
connection with the presence or absence of otitis media. Of the 600 
children in whom total deafness had been acquired, in 85, or about 
14 per cent, the trouble had developed in connection with otitis media, 
while in 515, or about 86 per cent, otitis media had not been present. 
This bears out the observation we have already made that suppurative 
disease of the middle ear is evidently not an important factor in the 
development of the involvement in the labyrinth, which, as we have 
already pointed out, is always responsible for deafness severe enough 
to require a child’s being placed in an institution for special training. 

Of the 591 children in whom partial deafness had been acquired, in 
154 this defect was associated in its development with otitis media, and 
in 437, or 74 per cent, it was not associated with otitis media. Table 9 
gives an excellent perspective of the relations of the vestibular reactions 
to the total and partial deafness in both the congenital and the 
acquired groups. 

Of the 882 children who were congenitally totally deaf, 632 gave 
vestibular reactions, and in 245 these reactions were absent. Of the 
600 children with total acquired deafness, the vestibular reactions were 
found in 246 and absent in 353. It will be noted that vestibular reac- 
tions were much more likely to be destroyed in cases of total deafness 
which had been acquired than in this group of congenital cases in which 
the deafness was total. In examining a child, therefore, in whom one 
does not find any definite clue as to whether the deafness was con- 
genital or acquired, if one is able to obtain practically normal vestibular 
responses the presumption is in favor of the congenital rather than the 
acquired type, and vice versa. When the vestibular responses are absent, 
in these cases, the presumption is that the total deafness and the elimi- 
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naticGn of the vestibular reactions are the result of an acquired disease, 
either an extension of a suppurative otitis media to the labyrinth, or a 
toxic neuritis of the eighth nerve involving the vestibular as well as the 
cochlear divisions. 

Analyzing the cases of partial deafness one finds the following 
situation: There were 1,636 children with partial deafness; 1,045 were 
congenitally deaf, and 591 had acquired the hearing defect. The ves- 
tibular responses were present in 894 and absent in 144 of the 1,045 
children with partial congenital deafness. It is apparent, therefore, that 
when there is a congenital deafness that has not entirely destroyed the 
hearing, the vestibular reactions are also more likely to be preserved 
than in those congenital cases in which the deafness is total. 

In the 591 children with partial deafness that has been acquired, 
vestibular reactions were found in 454, and these reactions were absent 
in 133. To state the matter in other words, when the child is suffering 
from acquired deafness and still retains vestiges of hearing, the ves- 


tibular responses are more likely to be present than absent. 


SCHWABACH TEST 

Of the functional tuning fork tests used in routine examinations for 
determining whether the deafness is one of obstruction to the sound 
conduction or a defect in the nervous mechanism, none is more logical 
and simple than the Schwabach test—that is, the test for the duration 
of bone conduction—yet none of the tuning fork tests which we 
ordinarily use is more likely to give unsatisfactory results than the 
Schwabach test. There are sever il reasons for this. One is that it is 
impossible to test the bone conduction separately in the two ears, a fact 
which many otologists who are reporting cases fail to appreciate, as 
one often sees the statement made, for example, in a description of the 
results of examinations when total one-sided deafness is supposed to 
exist, that bone conduction is absent on that side and normal on the 
other. It is unusual when in a situation of this kind there is any 
detectable difference in the duration of bone conduction, whether the 
fork is placed over the mastoid process on the affected or the normal 
ear. We never attempt to test bone conduction except from the vertex. 
The only alteration from the normal in the application of the Schwabach 
test in cases of one-sided deafness occurs when this deafness is the 
result of an obstruction in sound conduction and when we get an actual 


prolongation of bone conduction as compared with the normal. In total 


one-sided deafness with the hearing normal in the opposite ear, the 
duration of bone conduction does not differ from the normal. 

An interesting situation is often observed in connection with the 
Schwabach test in those cases in which there is a bilateral defect in 
the hearing and in which there is a combination of deafness due to 
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TABLE 10.—Results of the Schwabach 


Total defect with 
audiometer 
479 (23.5%) 


No record, 5 (0.3%) 


with audiometer 
1,556 (76.2%) 





Total defect with 
audiometer 
56 (7.05%) 


No record, 3 (0.35% 


| 


Remnant of hearing 


with audiometer 
736 (92.6%) 


| 


( Total defect with 
audiometer 
2 (2.2%) 


} 


| Remnant of hearing 
| with audiometer 
92 (97.8%) 


( Total defect with 
audiometer 
2 (4%) 


with audiometer 
48 (90%) 





Remnant of hearing 


ET 


rc 
' 


f 


4 


Remnant of hearing | 


4 


228 (47.6%) 


AL.—DEAFNESS 


Test 


Congenital 


251 (52.4%) 


{ Associated with otit 
. 26 (11.4 
Acquired j ‘ 
| Not 
L 


associated wit! 
3 (88.07 


Congenital 


1,033 (66.4%) 


( Associated with otit 

Acquired 65 (12.4 
523 (33.0%) 1. 

Not associated with 

L 458 (87.6 
Congenital 


38 (67.9%) 


f Associated with otiti 

Acquired 2 (11.1%) 

18 (32.1%) ) 

Not associated with 
\ 16 (88.9°%) 


Congenital 
452 (61.4%) 


f Associated with otiti 

58 (20.4%) 
Acquired 
284 (38.6%) 


4 
| Not 
L 


associated with 


226 (79.6%) 


Congenital 
1 (50%) 


( Associated with otiti 
Acquired 


ait \. Not associated with 
1 (50%) 


1 (100%) 


Congenital 
41 (44.5%) 


ted with otit 


( Associa 
| 25 (49%) 


Acquired 
51 (55.57%) Not associated with 
L 26 (51%) 
Congenital 

0 


f Associated with otiti 
Acquired 
2 (100%) } Not associated with 
L 2 (100%) 
Congenital 
17 (35.5%) 


Associated with otiti 
8 (58%) 


Acquired 

31 (64.59%) 

ot associated with 
13 (42%) 


1s 
} 


Ss media 


s media 


otitis media 


s media 


otitis media 


s media 


otitis media 


s media 


otitis media 


s media 


otitis media 


8s media 


otitis media 


s media 


otitis media 





494 ARCHIVES OF OTOLARYNGOLOGY 


obstruction to sound conduction on which a secondary nerve deafness 
has been superimposed. When this nerve deafness is only partial, the 
Schwabach test does not show a shortened bone conduction but what 
is observed is an actual prolongation of bone conduction encountered 
in sO many instances when there is a defect due solely to obstruction in 
sound conduction. 

Another condition in connection with the Schwabach test which has 
always to be taken into consideration is the condition which depends 
on the type of tuning fork on which one is forced to rely when making 
this test. A high pitched fork like the c* or c* cannot be used. The 
low pitched forks best give the measure of the duration of bone con- 
duction and, as a matter of fact, the lower the fork the more definite 
is the conduction from contact with the bones of the head. Yet when 
one gets a fork too low, difficulty will be experienced in differentiating 
between the jarring of the fork and the actual tone perception. This 
same fact is true in testing the lowest part of the tone scale by air 
conduction. Many people have considerable difficulty in telling whether 
they actually hear or feel the forks. 

We used in our tests the A unclamped fork of the Bezold set which 
has approximately 108 double vibrations per second. This is a fork 
which dies out slowly, producing a loud tone which, however, is never 
heard by air conduction when the fork is placed on the vertex ; patients, 
as a rule, have no difficulty in differentiating between actual tone per- 
ception and the jarring of the fork. As a matter of fact, however, we 
suspect that in not a few of the reports on the children examined the 
statement was made that bone conduction was heard when there was 
perception only of the jarring of the fork. The total number of children 
included in our statistical studies of the Schwabach test is 2,979. Of 
our entire number, 141 of the patients did not give intelligent responses 
and were not included in these statistics. Bone conduction appeared 
to be entirely absent in 2,040, and was distinctly shortened but still 
perceptible in 795 children. The duration of bone conduction was 
normal in 94 children and actually prolonged in 50. What one might 


expect to find in these children in whom changes in the nervous 


mechanism was the actual pathologic condition responsible for the deaf- 
ness is that bone conduction would be entirely absent in all patients in 
whom there were no vestiges of hearing, and bone conduction might 
be present or not in patients in whom remnants of hearing could be 
discovered. In these patients one should expect to find a shortened 
bone conduction. For reasons which I have already stated, when there 
is a combination of obstructive middle ear deafness with only a partial, 
superimposed labyrinthine degeneration one might expect to find normal 
bone conduction or even prolonged bone conduction. 
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By a study of table 10, one can see what an analysis of the situation 
develops. Of the 2,040 children without bone conduction, only 479 
appear to be totally deaf when tested with the audiometer, while 1,556 
showed remnants of hearing with the audiometer. This came as a sur- 
prise to us, because we had an idea that when the audiometer could 
detect remnants of hearing, the Schwabach test would still show the 
persistence of some perception by bone conduction. Of the 795 children 
in whom the bone conduction was present but distinctly shortened, only 
56 were found totally deaf by the audiometer tests while 736 showed 
remnants of hearing according to the audiometer tests. In the 94 
children in whom the bone conduction was normal, only two failed to 
give responses in the audiometer tests, while 92 had remnants of hearing 
as shown by the audiometer. These tests, of course, mean remnants of 
hearing in either one or both ears. 

We were interested in noting that in the 50 children in whom bone 
conduction was prolonged longer than for the person with normal 
hearing, two of them were unable to hear by the audiometer while 48 
preserved remnants of hearing as shown by the audiometer. I am 
inclined to explain the two cases with prolonged bone conduction and 
total defect shown by the audiometer as cases in which the children 
confused actual bone conduction with the jarring produced by the 
tuning fork, a situation which is easily accounted for when one remem- 


bers that the examiner when applying the A Bezold fork in the 
Schwabach test is able to tell by tactile sensation quite accurately 
whether the bone conduction is actually prolonged or shortened. 


We next undertook to analyze these cases in relation to congenital 
and acquired deafness. Of the 479 children in whom there was a total 
defect for the audiometer and no bone conduction, 251 were suffering 
from congenital deafness and 228 had acquired deafness. Of the 1,556 
children in this group with absent bone conduction in whom remnants 
of hearing were detected by the audiometer, 1,033 had congenital deaf- 
ness and 523 had acquired deafness. The figures for the other groups 
are all shown in table 10. 

We undertook to find out what the statistics demonstrated as regards 
the number of patients suffering from otitis media and those without 
otitis media. Of the 1,138 children of whom we had statistics regarding 
the presence or absence of otitis media, otitis media was found present 
in 194 and absent in 944. Of the 751 children with acquired deafness 
and in whom bone conduction was absent, in 91 the deafness was asso- 
ciated with otitis media, and in 660 it was not associated with otitis 
media. Of the 302 children with shortened bone conduction in whom 
the deafness had been acquired, in 60 the deafness was associated with 
otitis media, and 242 had not had otitis media. Of the 52 children with 
acquired deafness in whom bone conduction was normal, 25 had otitis 
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media, and 27 had not had suppuration of the middle ear. Of the 33 


cases of acquired deafness in which the bone conduction was actually) 


prolonged, 18 were associated with otitis media and in 15 there was n 
evidence of disease of the middle ear. 


RINNE TEST 

For an experienced otologist, one who studies his cases intelligently, 
no functional test that has been devised means as much as the Rinne 
test for solving the problem of whether there is conduction or per- 
ception deafness. None of the tuning fork tests, however, is more 
likely to lead to confusion in the hands of the inexperienced than the 
Rinne test. In the first place, the comparison between the duration of 
bone and air conduction, short of an actual reversal of the Rinne reac- 
tion, that is, short of a reaction in which bone conduction is heard longer 
than air conduction, often requires interpretation which may be different 
from what seemed to be the proper interpretation at first thought. For 
example, in a shortened bone conduction in which the Rinne reaction is 
still plus, the interpretation is exactly the same as when there is an 
actual negative Rinne reaction or when bone and air conduction are equal. 
Again, when one ear is normal and there is a marked defect in hearing 
in the opposite ear, it is never possible to get anything but a negative 
Rinne reaction for the obvious reason that when the tuning fork is 
held before the affected ear, it will be heard with difficulty or not at 
all, but the moment it is placed on the mastoid process, bone conduction 
will be at least normal and may be actually prolonged. It may be pro- 
longed when the pronounced defect in hearing is one of fixation of 
the stapes and may be normal when the defect is due to a total destruc- 
tion of the one ear. In spite of these facts which may be more or less 
confusing to a beginner, the Rinne test is the most substantial assistance 
in determining the location of the defect. It has its greatest application 
when the defect is bilateral or when there is only a moderate loss ot 
hearing. 

Because of the value of the Rinne test in the routine otologic exami- 
nations, we decided to include an analysis of the statistics for this 
reaction. The Rinne tests were recorded 3,231 times. Since only 
3,120 children were examined in all, the number of Rinne tests exceeds 
the total number of children. This is explained by the fact that the 
Rinne tests are usually made in both ears, and in cases in which the 
results were different in the two sides, the cases were counted twice. A 
great many of the children were too young, or perhaps too stupid, to 
give a response which had a sufficient margin of intelligence to justify 


recording. 
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Since the deafness in these cases was, as I have repeatedly stated, 


such as can only be accounted for as the result of changes in the 


nervous mechanism and a bilateral involvement, one might expect offhand 


that we would get a positive Rinne reaction when there were vestiges 


Tasie 11.—Results of the Rinne Test 
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of hearing, but the results of our examination show otherwise, because 


often when we got no hearing by air conduction the patients still insisted 
that they heard rather than felt the tuning fork when it was applied to 


the head. 
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Four hundred fifty-six of the children gave a positive Rinne reaction, 
that is, there was both air and bone conduction; 270 gave a reversal of 
the Rinne reaction, both air and bone conduction, but bone conduction 
longer than air conduction, and 2,505 gave an absolute negative Rinne 
reaction. In many of the cases there undoubtedly was a total loss of 
hearing in one side and a preservation of a modicum of hearing in the 
opposite. In these cases an absolute negative Rinne reaction is always 
obtainable on the side on which there is total deafness. 

We were interested in determining, when the Rinne reaction was 
positive, in how many of the situations the result was unilateral and 
in how many bilateral. In 210 children the Rinne reaction was positive 
only in one ear; in 246 there was a bilateral positive Rinne reaction. 

Of the 270 children with negative Rinne reactions, in sixty-seven the 
response was unilateral, and in 203 it was bilateral. 

The absolute negative Rinne reaction was found in 2,505 children: in 
257 this was unilateral, while in 2,248 it was bilateral. 

In all these children in whom an analysis of the Rinne test was 
made, an effort was also made to test with the audiometer. In only 
two of these cases was it impossible to accept the audiometer reactions. 
Of the 210 children in whom there was a positive Rinne reaction only 
in one ear, five did not show hearing with the audiometer, while 
204 gave remnants of hearing in this test. Of the 246 children in 
whom the Rinne reaction was positive in both ears, only three showed 
a total defect with the audiometer test while 243 showed remnants of 
hearing. 

It is easy to explain why in the cases of unilateral positive Rinne 
reactions a total defect might still be found with the audiometer. It 
is not so easy to explain why with a bilateral positive Rinne reaction 
a total defect should ever be found with the audiometer, that is, if one 
assumes that a total defect found with the audiometer means a totally 
dead labyrinth. 

Of the sixty-seven children in whom a negative Rinne reaction 
was found only in one ear, in not a single one was a total defect 
obtained with the audiometer, and in all of them remnants of hearing 
were found. In the 203 children in whom the negative Rinne reaction 
was bilateral, two gave no responses with the audiometer, while 201 
showed hearing by this test. Perhaps it would be fair to discount 
the two who apparently heard nothing in the audiometer test, and 
that would give 100 per cent for.those in whom the audiometer demon- 
strated remnants of hearing and when the Rinne reaction was negative. 

\n absolute negative Rinne reaction may be found in patients in 
whom there is total destruction of hearing in one side but a remnant 
of hearing on the opposite side. It may also be found and apparently 


is present in many cases in which all our tests do not show evidence 
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of sound perception by any other test except that of bone conduction; 
under these circumstances we are inclined to interpret the perception of 
bone conduction as probable, with confusion between tone perception 
and the jarring of the tuning fork placed against the skull. 

Of 257 children in whom there was an absolute negative Rinne 
reaction in one ear only, twenty-eight were found to be totally deaf 
with the audiometer, and 229 presented remnants of hearing with this 
device. Of the 2,248 children in whom there was an absolute, negative 
Rinne reaction in both ears, a total defect was detected by the audiom- 
eter in 511, and remnants of hearing in 1,736. 

It seemed to us that there might be some interest in determining 
just where the defects in the tone scale were located, as demonstrated 
by the audiometer test. It is interesting to note that none of the chil- 
dren heard the highest notes with the audiometer, that is, above 2,000. 
There was a single exception to this rule, and this may easily have 
been the result of confusion. In 1,554 ears the audiometer detected 
hearing below 2,000 vibrations only. In 1,125 ears hearing was found 
with the audiometer both above and below 2,000 double vibrations. 
The audiometer would indicate that in these processes which involve 
the internal ear, whether congenital or acquired, there was particular 
obstruction for the higher parts of the scale. Most of the children 
who had remnants of hearing heard below 2,000 only; the others had 
remnants of hearing both above and below 2,000 double vibrations, 
and, as I have already stated, in none were there preserved remnants 
of hearing above 2,000 only. 

We will state again that we suspect, in the bone conduction tests 
with the tuning forks, and even when testing with the audiometer at 
the lower part of the scale, where bone conduction cannot be excluded, 
that there is a confusion between tactile sensations and audition. This 
confusion is more readily understandable when one reflects that the 


auditory sense is evidently only a highly specialized tactile sensation. 
One has no difficulty in determining pitch with a considerable degree 
of accuracy by the finger tips applied to the handle of a tuning fork. 


RELATION OF AUDIOMETER REACTIONS TO. OTHER TESTS 


We were particularly anxious to make comparisons of the audiom- 
eter tests * with other reactions, and especially to study the relations 
of these reactions to speech defects. Five hundred and five children 
showed total deafness in all our functional tests—tuning fork, speech 
and audiometer; of this number 392 had marked speech defects, and, 
to our surprise, 113 of them had no marked speech defect. To say that 


2. The audiometer used in making these tests was a 24 Western Electric 
audiometer loaned for this purpose by the Graybar Electric Company 
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the speech was normal would be putting it too strongly, of course, but 


there was an absence of that mouthing of 
speech in many deafened persons. 


conspicuous accompaniment of 


Remnants of hearing of some type were found in 


words which is such a 


? 


-, 


452 children. In 


twenty-three of the children audiograms were not recorded, and in 
140 children examined records were not made regarding the question 
of the speech, so that these children are not included in these statistics. 


TABLE 12.—Relation of Audiomete 
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Of the 2,452 children with remnants of hearing, 1,466 showed such 


remnants in the audiometer tests, as well as in the other tests, while 
954 had remnants of hearing with the audiometer when the other 
32 hearing the other tests 
but no hearing with the audiometer. We expected to find that most 


tests were negative and showed in 


of the children who showed hearing for one test would also show 


it for another and when exceptions occurred we were prepared to find 
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that the child heard the audiometer but could not hear in other 
tests. We were surprised, therefore, to find in 1.3 per cent, or thirty- 
two children, that there was hearing in other tests but no hearing with 
the audiometer. This hearing in the other tests means, among other 
things, and perhaps especially, hearing for bone conduction, and this 
means that we cannot exclude the error we have so frequently referred 
to, the confusing of tactile sensation with actual hearing. 

Of the 1,466 children in whom hearing was demonstrated by the 
audiometer as well as by other tests, 728 showed a marked speech defect 
and 738 were without marked speech defects, about one half. 

We will now present some of our most interesting statistics, that is, 
figures which would show in these children with marked speech defects 
what part of the tone scale was especially involved or in what part of 
the tone scale there were still remnants of hearing. Of the 728 chil- 
dren with marked speech defects but in whom there was hearing with 
the audiometer as well as in other_tests, one showed hearing above 
2,000 double vibrations on the audiometer. Three hundred and fifty 
showed remnants of hearing below 2,000 double vibrations only, and 
377 showed remnants of hearing both above and below 2,000 double 
vibrations. 

Of the 738 without marked speech defects, 243 showed remnants 
of hearing below 2,000, and 495 both above and below 2,000 double 
vibrations. 

Of the 954 children in whom remnants of hearing were detected 
by the audiometer but in whom other hearing tests were negative, 
717 showed marked speech defects and 237 were without marked 
speech defects. Of the 717 children in this group showing marked 
speech defects, only one had a preservation above 2,000 double vibrations 


only while 643 showed remnants of hearing only below 2,000, and 


seventy-three showed remnants of hearing both above and below 
2,000 double vibrations. Of the 237 children without marked speech 
defects who heard the audiometer but gave negative reactions in other 
tests, 208 heard the audiometer only below 2,000 and twenty-nine both 
above and below 2,000 double vibrations. 

Since the hearing for the voice is such an important matter, we 
undertook to analyze our statistics in relation to total deafness to the 
voice. In all there were 1,759 children who were totally deaf to the 
voice ; 537 of them were totally deaf to the audiometer. For twenty- 
three of this group records were not made and 1,199 showed remnants 
of hearing with the audiometer. Of the 537 children found totally deaf 
in the audiometer test, 505, or 94 per cent, were also found totally 
deaf with the forks, for both bone and air conduction, while thirty-two 
of those with total deafness in the audiometer tests gave some remnants, 
of hearing in the tuning fork tests. 
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TABLE 13.—Total Deafness for Voice in One Thousand, Seven Hundred and 
Fifty-Nine Children (56.3 per Cent) 
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Bone conduction was not an important matter in these tests, because 
analysis showed that only one of the children gave any response by 
bone conduction, while the others, that is, thirty-one, heard the tuning 
forks by air conduction. 

Of the 505 children in whom total deafness was detected by the 
forks by bone and air conduction as well as by the audiometer, that is, 
total deafness in all our functional tests, 272 cases were congenital and 
233 acquired. Of the thirty-two children who were found totally deaf 
in the audiometer tests but in whom remnants of hearing were demon- 
strable with the tuning forks, all were congenitally deaf. 

Of the 1,199 children showing remnants of hearing in the audiom- 
eter tests, 954 appeared totally deaf in the tests with the forks by both 
bone and air conduction while 245 showed remnants of hearing in these 
tests. Of the 954 cases in which there was total deafness with the 
forks but hearing with the audiometer, 576 were congenital and 
378 acquired. Of the 245 children showing remnants of hearing with 
the forks as well as with the audiometer, forty-five showed hearing by 
bone conduction and 215 hearing by air conduction. Of the 45 cases 
in which hearing was by air conduction, 24 were congenital and 
21 acquired, while of the 215 with hearing by air conduction, 144 were 
congenital and 71 acquired. 

We analyzed our statistics in terms of the presence or absence of 


marked speech defects. Table 14 shows the statistics of 1,110 children 
without marked speech defects. One hundred and thirteen, to our sur- 
prise, showed deafness in all tests, while 738 showed remnants of hear- 
ing in the audiometer and other tests; 237 showed remnants of hearing 
in the audiometer test and total deafness in other tests, and fifteen had 
remnants of hearing in other tests but total deafness in the audiometer 


test. In seven cases audiograms were not obtainable. 

Of the 738 children in whom there were remnants of hearing in the 
audiometer and other tests, bone conduction by tuning forks was present 
in 536 and absent in 202. The location of the defect as demonstrated 
by the audiometer tests showed that in 134 of 536 children in whom 
bone conduction was present and in whom the remnants of hearing were 
detected in the audiometer and other tests the hearing remnants were 
below 2,000 double vibrations only. In 402 children there were rem- 
nants of hearing both above and below 2,000 double vibrations. 

An absence of marked speech defect was found in 202 children in 
whom bone conduction was absent, and of these 109 showed hearing in 
the audiometer tests below 2,000 and 93 remnants of hearing both 
above and below 2,000 double vibrations. Of the 237 children without 
marked speech defects in whom remnants of hearing were found in 
the audiometer tests but total deafness in the other tests, 208 showed 
remnants of hearing below 2,000 and 29 both above and below 2,000 
double vibrations. 
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We devised another table with statistics of the children with marked 
speech defects. Of this group there were 1,870. Three hundred ninety- 
two were found to be totally deaf by all tests; 738 had remnants of 
hearing in the audiometer and other tests; 717 had remnants of hear- 
ing in the audiometer test, but defects for the other tests; 17 showed 
total deafness in the audiometer test and remnants of hearing in 
the other tests. In 140 children records of speech were not made, 
and in 16 with marked speech defects no audiograms were recorded 


Tasie 15.—Marked Speech Defect in One Thousand Eight Hundred 


Total deafness in all tests, 302 (21%) 


Hearing 
Above 


Bone conduction present _ 
337 (46.3%) 
Remnants with Above 
audiometer and J L 

other tests 


728 (39%) Hearing 


Above 
Bone conduction absent Below 


391 (53.7%) 





Above 


Hearing 
Above 


| 
Total deafness in other tests; remnants in audi- 
ometer test, 717 (38%) | 


( 


Below 


Above 


Total deafness in 
audiometer tests; 
remanants in 
other tests 
17 (1.1%) 


No record of speech, 140 (4.5%) 
No audiograms, 16 (0.9%) 


( Bone conduction present 
8 (47.6%) 


Bone conduction absent 


9 (52.4%) 





and Seventy Children (59.9 per Cent) 


remnant: 
2,000 double vibrations 
1 (0.3%) 
2,000 double vibrations 
151 (41.8%) 
and below 2,000 double vibrations 
185 (57.9%) 


remnant: 

2,000 double vibrations 

2,000 double vibrations 
199 (50.9%) 

and below 2,000 double vibrations 
192 (49.1%) 


remnant: 
2,000 double vibrations 
1 (0.13%) 
2,000 double vibrations 
643 (89.67%) 
and below 2,000 double vibrations 
73 (10.2%) 





An analysis of the 728 children with marked speech defects, in 


whom there were still remnants of hearing in the audiometer as well 
as other tests, revealed that in 337 bone conduction was present, and 
in 391, about an equal number, bone conduction was absent, so it 
would seem that the presence or absence of bone conduction is not 
such an important factor as one might suspect when it comes to the 
etiology of speech defects. 

Of the 337 children in whom bone conduction was present, one 
showed a remnant of hearing only above 2,000 double vibrations; 151 
only below 2,000, and 185 both above and below 2,000. 
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Of the 391 children in this group in whom bone conduction was 
absent, 199 had remnants of hearing below 2,000 double vibrations only 
and 192 had remnants of hearing both above and below 2,000. 

Of the 717 children in whom remnants of hearing could be demon- 
strated with the audiometer but in whom total deafness was detected by 
other tests, in only one was this remnant of hearing confined to the area 
above 2,000 double vibrations. In 643 of the children there was hearing 
below 2,000 double vibrations only, and in 73 there was hearing both 
above and below 2,000. It will be noted, therefore, that children with 
marked speech defects often show remnants of hearing in a part of the 
tone scale that is above and below 2,000 double vibrations, which is used 
for the hearing of the voice. Marked speech defects were observed in 
only 17 children who showed total deafness in the audiometer test but 
remnants of hearing in other tests. 


STATUS OF VESTIBULAR REACTIONS 


We prepared a special table (table 16) to show the status of the 
vestibular reactions, first, in connection with acquired and congenital 
forms of deafness and, finally, in relation to the presence of partial or 
total deafness. 

Of the 3,120 children examined we obtained vestibular responses 
in 2,226, or 71.34 per cent, and an absence of vestibular responses in 
875, or 28.05 per cent. The method we used for eliciting vestibular 
responses, unless otherwise specified, was to observe the reactions after 
the child was turned in a rotating chair. The rotating tests were made 
with the child sitting upright. If the normal responses were obtained, 
that is, the normal duration of nystagmus, further tests were not carried 
out. If the responses were absent when the child was rotated with the 
head upright, the head was tipped forward and the reactions were 
observed after rotation was stopped. When vestibular responses were 
not present, it meant, therefore, that responses were not obtainable with 
the head either upright or tipped forward. 

In 2 of the children the records were of no value, and in 17 tests 
were not carried out. 

Of the 2,226 children giving vestibular responses, in 1,525 deafness 
was congenital, and in 700 it was acquired. The more or less prevailing 
impression that in the congenital malformations of the internal ear that 
are responsible for congenital deafness there is no disturbance of the 
vestibular mechanism is borne out only in part. It is not a rule that 
one can follow in attempting to make a diagnosis of congenital deafness, 
as distinguished from acquired deafness. 

Of the 1,525 children with congenital deafness in whom the 


vestibular responses were present, 632 showed a total loss of hearing and 


894 only partial deafness. 
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There were 700 children with acquired deafness in whom the 
vestibular responses were present. Of these, in 171 there was an 
associated otitis media and in 529 there had been no otitis media. 
Of the 171 children with an associated otitis media, 42. were totally 
deaf and 129 showed partial deafness. Of the 529 who did not have 
an associated otitis media, 204 were totally deaf; 325 still preserved 
remnants of hearing. 

Before we made these statistics we were prepared to find that 
children suffering from congenital deafness, whether the deafness was 
partial or total, would be likely to show vestibular responses; and that 


Taste 16.—Status of Vestibular Mechanism in Three Thousand, 
One Hundred and Twenty Cases 


( Total deafness.. 682 (41.41%) 
( Congenital deafness, 1,525 (68.55%) 


' Partial deafness 894 (58.59%) 


Vestibular 
response 
present 


2,226 (71.34%) 


Associated with \ Total deafness... 42 (24.57%) 


otitis media : Le 
Acquired 171 (24.43%) ' Partial deafness 129 (75.43%) 


deafness ) 
700 (31.49%) Not associated with 
otitis media 
529 (75.57%) / Partial deafness 325 (61.44%) 


{ Total deafness... 204 (38.50%) 


2 records of no value 
17 not tested (0.61%) 


) Total deafness.. 245 (62.98%) 
Congenital deafness, 389 (44.45%) 
‘ Partial deafness 144 (37.02%) 


Associated with 


ff 
| a { Total deafness... 43 (65.15%) 
otitis media 
4 

} 


Vestibular 
response J Acquired 
absent deafness 
875 (28.00%) | 486 (55.55%) Not 


66 (13.59%) ' Partial deafness 23 (34,86%) 


associated with 
otitis media 
120 (86.41%) ' Partial deafness 110 (26.2%) 


\ Total deafness.. $10 (73.8%) 


of the children with acquired deafness, whether otitis media led to the 
labyrinth disturbance or the deafness was due to a toxic neuritis of the 
eighth nerve, at least all of those in whom the deafness was complete 
would show an absence of vestibular responses, and even those in whom 
the labyrinth disturbance had produced only partial loss of hearing would 
show an absence of vestibular responses, as a rule. 

In 246 children showing total deafness which, as far as we could 
learn from the history, was acquired rather than congenital, vestibular 
responses were obtained; and, in 454 children showing remnants of 
hearing in whom the deafness had been acquired, vestibular responses 


were still obtained. 





SHAMBAUGH ET AL—DEAFNESS 


We found 875 children without vestibular responses. Jn 389 the 
deafness was congenital; in 486 it was acquired. This fact again bears 
out only partially the view that in congenital deafness vestibular 
responses would be present, and in acquired deafness such responses 
would be wiped out. This statement, of course, refers only to such 
cases in which the deafness is total. 


TABLE 17.—Relation of Caloric Reactions to Other Tests in Two Hundred 
and Eighty-Four Children (12.31 per Cent) 





{ partial deatness [ Congenital 55 (83.33%) 


55.40% 
Normal = oe \ Acquired 11 (16.67%) 
119 (55.35%) . ; 
Total deafness { Congenital 41 (77.30%) 


4 me 
53 (44.54%) . Aequired 12 (22.64%) 


Partial deafness a 
43 (44.79%) Acquired 18 (41.87%) 
{ Congenital 33 (62.20%) 


Acquired ® (37.74%) 


Turning 
reactions 
present 
215 (88.11%) 


L 

Calorie es 
reactions 96 (44.65%) 
present 

244 (60.94%) 


Total deafness 
58 (55.21%) 


, Yongenital 7 (70% 
{ partial deafness Congenit 1%) 
10 (34.49%) "S . 
Turning reactions absent Acquired 5 (3%) 
29 (11.89%) . —_— 
Total deafness Congenital 13 (68.43%) 
ape 
\ 19 (65.52%) Acquired 6 (31.57%) 


Congenits 4 (66.67%) 
6 (85.71%) is © (noe 
Normal Acquired 2 (33.33%) 
7 (58.39%) Yongenits ” 
. | ‘Total deafness Congenital 1 (0%) 

f Turning 1 (14.29%) 


{ Partial deafness 
} 
< 


| reactions Acquired 0 


present 
12 (8.57%) Partial deafness 
2 (40%) 


Congenits 2 (100%) 


Calorie Subnormal Acquired 0 
- — 

reactions 5 (41.67%) 

absent 


140 (39.00%) 


_ © re t 33.3% 
Total deafness ongenit 1 (33.3%) 


3 (O)% a. nae 
p () Acquired 2 (66.7%) 


Congenital 21 (52.5%) 


40 


Turning reactions absent Acquired 19 (47.57%) 


128 (91.43%) 


| 
| 
| 
} 
f P 
| | Partial deafness 


Total deafness Congenital 38 (43.10%) 


S (68.75%) . . ’ 
SS (WS. Acquired DO (56.84%) 


Of the 389 children who were congenitally deaf and gave no 
vestibular responses, 245 showed a total deafness and 144 partial deaf- 
ness. Of the 486 children with acquired deafness and an absence 
of vestibular responses, 353 were totally deaf, and 133 were partially 
deaf. Children with acquired total deafness usually show an absence 
of vestibular response, while a smaller number of children with acquired 
partial deafness show an absence of vestibular response. 

All these statistics are brought out more clearly by a study of 
the tables than they are in our attempt to describe them. 
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RELATIONS OF CALORIC REACTIONS TO OTHER TESTS 

The most accurate method of testing the vestibular mechanism is by 
means of the caloric reactions. This gives one an opportunity of test- 
ing each ear separately which the rotation test does not permit, and we 
anticipated that we would get caloric responses in some children in whom 
turning tests gave no reactions. We used cold water, usually ice water, 
in order to be sure that if a caloric reaction was obtainable we would 
get it, and the test was kept up for as long as five minutes before we 
concluded that no response was obtainable. The irrigation was carried 
out with the head upright, and when a response was not obtainable in 


TABLE 18.—Relation of Caloric Reactions to Other Tests 





Congenital ( Response to turning present 82 (92.14%) 
Partial 89 (73.0%) | Response to turning absent 7 ( 7.86%) 
deafness + 

—— 121 (49.59%) Acquired { Response to turning present 29 (90.62%) 

alorie ; < 

reactions 32 (26.4%) Response to turning absent 3 ( 9.38%) 
present . ; ( Response to turning present 69 (81.17%) 

244 (60.94%) | Congenital 


Total 85 (69.1%) _ Response to turning absent 16 (18.83%) 
deafness 4 
123 (50.41%) Acquired Response’ to turning present 32 (84.21%) 


38 (30.97%) . Response to turning absent 6 (15.79%) 
Congenital : Responses to turning present 6 (22.22%) 
Partial 27 (56.2597) \ Response to turning absent 21 (77.78%) 
deafness 4 

; 48 (34.29%) Acquired Response to turning present 2 ( 9.52%) 
Calorie 21 (43.75%) 
reactions . 

absent 
140 (39.00%) 


Response to turning absent 19 (90.48%) 


Congenital Response to turning present 2 ( 5%) 


Total 40 (43.47%) Response to turning absent 38 (95%) 

deafness < 

92 (65.71%) Acquired ; 
52 (56.5397) Response to turning absent 50 (96.19%) 


Response to turning present 2 ( 3.84%) 


this position, the head was tipped back. When nystagmus did not 
appear in either one of these positions after prolonged irrigation with 
ice water, we concluded that a caloric response could not be expected. Of 
course, caloric tests of this sort with cold water cannot be carried out 
when there is a persisting defect in the drum membrane, because of 
the risk of bringing on an acute exacerbation of what may, perhaps, 
be a latent suppurative otitis media. 

We first undertook to prepare a table analyzing the statistics from 
the caloric standpoint and the presence of total or partial deafness. A 
group of 384 children were seiected for these tests. In 244 of them 
caloric reactions were obtained, and in 140 no caloric responses were 
present. Of the 244 children with caloric responses, 121 showed partial 
deafness and 123 total deafness, about 50 per cent. Of the 121 children 
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with partial deafness, in 89 it was congenital and in 32 acquired, and of 
the 123 children with total deafness, in 85 it was congenital and in 38 
icquired. 

Viewing these relations from a different standpoint we note that 

174 of 244 children in whom caloric responses were present the 
deafness was congenital, and in 70 of this 244 with caloric responses 
the deafness was acquired. The percentage of children with caloric 
responses was much larger in the group with congenital deafness than 
in the group with acquired deafness. 

We were interested to compare these various statistics in regard to 
the caloric reactions with the presence or absence of vestibular responses 
to turning. Of the 244 children in whom caloric responses were present, 


TABLE 19.—Relation of Nationality to Number 
Deafness in Eastern Group 


Irish 9 Swedish 
German.. Spanish 
English ; Barbado 
Galatian : ‘ Greek 
Seoteh ane > Danish 

Slav. . } Unknown 
Welsh ‘ ~~ 5 Not reported 


Total. 


\BLE 20.—Relation of Sex in Acquired and Congenital Syphilis in E 


Congenital Acquired 


we first examined the group of 121 in whom there was partial deaf- 
ness and found that of the 89 who were congenitally deaf, 82 gave turn- 
ing responses and 7 did not respond; of the 32 children with acquired 
deafness, 29 responded to the turning tests and 3 did not respond. 

In the group of 123 children who showed caloric responses and were 
totally deaf, of the 85 in whom deafness was congenital, 69 responded 

the turning tests and 16 did not; of the 38 in whom deafness was 
acquired, 32 responded to the turning tests and 6 did not respond. This 
was much as we were prepared to expect, namely, that in most of the 
children in whom caloric responses were present, even when there was 


total deafness, turning responses were also obtainable; but the value 


making caloric responses before assuming that the vestibular 
echanism is dead is evidenced by the fact that of the 244 children 
showing caloric responses, vestibular responses were not obtainable 
32 
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We analyzed the statistics in 140 cases of children in whom the 
caloric responses were absent. Forty-eight of these were cases o| 
partial deafness; 92 were cases of total deafness. In the group of 
cases of partial deafness, 27 cases were congenital and 21 acquired, 
and of the 92 cases of total deafness, 40 were congenital and 52 acquired 
Most of the children, therefore, in whom caloric reactions were absent 
were also totally deaf, and in the majority of these children the deafness 
was acquired, but it is interesting to note that in 40, or over 43 per cent, 
the deafness was congenital. 

In regard to the relation of the reactions to turning tests in this 
group of 140 children showing an absence of caloric responses, 6 of the 
27 with congenital partial deafness responded to the turning tests, and 


TABLE 21.—Heredity and Consanguinity in Eastern Group 


Total number of cases 

’ First cousins 
Second cousins........... 
eC 
Brother and sister....... 


Nature of consanguinity 


14 
History of deafness in parents’ families.... a oo ae eee oe 7 
Grandparents........... 6 


0 


Oi ots sv ee ssasinn 56 

Two others 21 

Number of other deaf children in immediate family 4 Three others..........«.- 4 
Four others...... 3 

a 2 

79 


Deafness . ; aod , 
: © Pica tckeks 4secessin OF 


21 of this group did not respond. Only 2 of the 21 children with 


acquired partial deafness showing caloric responses reacted to the turning 


tests. In 19 such responses were absent. 

In a study of the 92 children in whom we made a diagnosis of total 
deafness and in whom caloric reactions were absent, 2 of 40 congenital 
cases “were found to give turning reactions; 39 did not. Of the 
children with acquired total deafness with an absence of caloric response, 
2 responded to the turning tests, and 50 did not respond. 

Of the 140 cases with an absence of caloric responses, 67 were con- 
genital and 73 were acquired. Responses to the turning tests were 
obtainable in 12 children of the 140 in whom caloric responses were 
absent. In 128 children of this group of 140, caloric responses 
were absent; the responses to the turning tests were also absent. 

We expected to find that when caloric reactions were absent, there 
would be an inevitable absence of reactions to the turning tests, but our 
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examination did show a small number of children who responded to the 
turning tests and not to the caloric tests. Eight of a group of 140 were 
cases of partial deafness and 4 were cases of total deafness. 

In order to bring out another aspect of these relations between 
caloric reactions and other tests, we subjected the statistics of this 
selected group of 384 children to a comparison somewhat different than 
that in table 18. Of the 244 children in whom the caloric reactions were 


present, we found that 215 also showed reactions to the turning tests 


and 29 did not respond to the turning tests. Of the 215 in whom the 


TasLe 22.—Observations in Four Hundred and Eighteen Cas 


Cent) of Congenital Deafness in Eastern Grout 


. Other cases ir 
No other cases 
Definitely congenital 


Other eases it 


No other cases 


No record, 2 (0.9 


Other cases in f 


No other cases 
Probably congenital 


Other cases ir 


No other cases 


servations m One Hundred and Ninety-Five ( 


ent) of Acquired Deafness tn Eastern Group 


Associated with otitis media 
wD (15.4% 
Probably : 


No record, 2 (0.9% 


Not associated with otitis 


media 163 (83.7 


Probably 


turning reactions were present, in 119 the responses were normal, that 
is, the nystagmus after rotation continued for a period as long as or 
longer than, fifteen seconds. In 96 of these children the nvstagmus after 
rotation lasted less than 15 seconds. 

The relation of partial or total deafness to these groups is as 
follows: In 66 of the 119 children in whom the turning tests were 
normal the deafness was partial, and in 53 the deafness was total. 

We also showed in our table the relation of each of these 
to the question of whether the trouble was congenital or acquired 


in the group of 96 children in whom the turning reactions were sub- 
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normal, partial deafness was found in 43, and total deafness was 
demonstrated in 53. 

Turning reactions were absent in 29 of the children in whom caloric 
reactions were present. Of this group, 10 were partially deaf and 19 
were totally deaf. ‘Twenty of the cases were congenital cases and 9 
acquired. 

One hundred forty, or about 40 per cent, of the children subjected 
to the caloric tests showed an absence of response. Twelve of these, 
to our surprise, responded to the turning tests, while 128 did not respond. 
Of the 12 children in whom turning reactions were present and in whom 
caloric reactions were absent, 8 were partially deaf, and four were totally 


deaf. 
TABLE 24.—Etiology of Acquired Cases in Eastern Group 


With Without 
Otitis Media Otitis Media 
A. . min w sm, 

Total Partial Total Partial 
Cause Number Per Cent Deafness Deafness Deafness Deafness 


Pneumonia. 


desuesdssvenne 
Influenza 

Scarlet fever... ‘ 

Infantile paralysis..... 

Uf . ee 

Mixed infections 

Whooping cough 

Diphtheria 

Pw cpncettdasessnesersvess 
Skull fracture 

Otitis media with mastoiditis and opera- 


» 
1. 
l 


1. 
0.5 


Typhoid fever.... = 
2.5 No record 2 


Unknown... 


Total Yi 100.0 14 
(No record 2) 


We found that turning reactions were absent in 128 of the group 
of 140 children in whom the caloric reactions were absent, over 91 per 
cent. Eighty-eight of these children were totally deaf, and 40 were 
partially deaf. It is apparent, therefore, that the total absence of all 
response for vestibular stimulation by both caloric and turning reactions 
does not necessarily spell total deafness, for 40 of 128 of these chil- 
dren in whom there was no vestibular response still had remnants of 
hearing. 

Of the 12 children who responded to turning tests and in whom 
caloric response was absent, in 8 the deafness was congenital and in 4 
it was acquired. Of the 120 cases in which there was an absence of 
turning reactions and caloric reactions as well, 59 were congenital and 69 


acquired. 
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ADDENDUM 


Dr. Douglas Macfarlan made examinations in four eastern institu- 
tions, of 613 children in all. The scope of his examinations was not 


exactly the same as that of ours, but I have attempted to summarize his 


conclusions in the form of statistical tables (tables 19, 20, 21, 22, 23 and 
24) the interpretation of which can be readily followed, as they are, 
in a measure, facsimiles of the tables which we used to make clear the 
statistical facts in our work. 





USE OF IODIZED OIL IN THE DIAGNOSIS 
OF NASAL SINUS DISEASE 


PART II 


HILDING ANDERSON, M.D 
With the technical assistance of Mrs. Clara MacDougal 


DULUTH, MINN. 


FRONTALS 

Technic —TVhe iodized oil is introduced into the frontal sinuses by 
means of a ureteral catheter and syringe. Metal cannulas can be used 
but they are much less satisfactory because they cannot be passed into 
the sinus for any great distance. When the oil fails to appear within 
the sinus, there may be some other reason for the failure than the 
pathologic condition of the sinus, unless the end of the instrument 
delivering the oil is high up in the sinus (fig. 1). Occasionally, it may 
he necessary to press the anterior end of the middle concha toward the 
septum in order to find the frontal opening. 

In order to avoid the loss of oil by gravity, the patient is kept on 
his back on the roentgen-ray table during the injection of the oil and is 
not permitted to sit up until after the roentgenograms have been taken. 
The introduction of the oil is observed under the fluoroscope from time 
to time to make sure that it is entering. 

Normal Conditions.—As in the case of the maxillary sinus, a partial 
filling is desirable in order to observe better how the oil flows about 
within the sinus as the head is manipulated. It flows around with sur- 
prising ease when the mucous membrane is normal, and fills to within a 
millimeter of the bony outline of the sinus (fig. 2). The margins of 
the oil are smooth and of uniform density. The lower horizontal por- 
tion of the sinus can be studied readily by turning the head to one 
side (fig. 3). 

Pathologic conditions —When sinusitis is present, the sinus fills very 
poorly or may retain practically no oil. Figure 4 represents the condi- 
tion in a chronic case of long standing. A small irregular mass of oil is 
retained in the center of the sinus. In figure 5, the cil occurs almost 
as a film as though squeezed between two parallel swollen layers of 
mucous membrane. 

The frontal sinus usually appears clear-cut on a roentgenogram, and 
it would seem that pathologic conditions within it could be determined 


easily and accurately. This is not true. Differences in the depth of the 


sinus and the thickness and density of the bony walls make diagnosis 
difficult at times. The outlines may even be indistinct normally. Filling 


with iodized oil is of great value in such cases (figs. 6 and 7). 





Fig. 1—Defective filling of a diseased right frontal sinus. The lumen is prac- 


tically obliterated because of the swollen mucous membrane [he catheter 


1 


extended high into the sinus and the oil was introduced under the fluoroscope 
with the patient lying un his back. Almost no oil was retained. 














Fig. 2.—Partial filling of both normal frontal sinuses. The view is taken 


postero-anterior with the film under the face. The oil lies in the upper anterior 
portions of the sinuses. Its margin is smooth and follows the bony outline 


losely. 
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This patient suffered from a chronic profuse nasal discharge. The 
roentgenogram (fig. 6) showed a marked uniform blurring of the out- 
lines. Bilateral frontal sinusitis was diagnosed. The left frontal sinus 
was later partially filled with iodized oil, and the action of the oil 
observed under the fluoroscope. The oil was found to flow about 
freely within the cavity. It outlined the sinus definitely and smoothly 


(fig. 7), and sinusitis in this sinus could be ruled out. 





Fig. 3.—Partial filling of the right frontal sinus. The oil lies in the posterior 


horizontal portion of the sinus and follows the bony outline smoothly. 


SPHENOIDS 


Because of its position in the center of the head, roentgen-ray study 


of the sphenoid has been unsatisfactory So many bones overlie the 


sphenoids that it is almost impossible to outline them accurately on a 
film. Granger’s line has been used to mark the roof of the sphenoids, 
approximately half over each. The areas seen through the nasal spaces 
on either side of the septum and immediately below Granger’s line have 


been assumed to represent portions of the right and left sinuses. In 





Fig. 4.—Defective filling of a diseased right frontal sinus. The small amount 
of oil in the center of the sinus indicates the tremendous thickening of the mucous 


membrane. Both sphenoids and the right maxillary contain oil from previous 


fillings. 


Fig. 5 


membrane 





ig. 6.—Ordinary roentgenogram without oil giving the appearance of bilateral 


frontal sinusitis (see fig. 9). 





Fig. 7.—Left frontal sinus partially filled. Although this frontal appeared 
badly diseased in the ordinary roentgenogram, when filled under the fluoroscope 
the oil was found to flow freely into all parts of the sinus and to follow the bony 
outline closely where this could be distinguished. Sinusitis could be ruled out. 





Fig. 8—Right normal sphenoid sinus filled. It extends far to the left of the 


midline and occupies the entire extent of the arc of Granger's line 


Fig. 9 th normal sphenoid sinuses filled. Compare with the r 


rig mt 
is somewhat smaller and lies far to the 
and the midline. The intersinus septum 


appeal! 
rt 


left fails to reach bo 


midline Disease 


oth sides 





Fig. 10.—Right sphenoid sinus filled. It is probably normal because the oil 
margins are smooth and seem to follow a bony outline corresponding to the clear 
area in fig. 11. The sinus is small and fails to reach Granger’s line. Compare 


with the left which extends far beyond the midline. 


Fig. 11.—Left sphenoid filled. Normal. It is very larg lhe oil follows a 


bony outline closely. Note extension toward the left 





Fig. 12.—Sphenoid sinus filled. This filling was made through the ostium into 
the left sphenoid. The oil extended about as far to the right as to the left. A 
few minutes later, a cannula was introduced into the right ostium and more oil 


introduced, but the outline remained unchanged. This apparently represents an 


incomplete septum between the two sphenoid cavities. 


sinusitis. Compare tl 











lig. 14.—The left sphenoid sinus in lateral view (same as fig. 13). Note the 


unfilled zone on all sides of the oil and the distance from the sella. Compare with 


the right (fig. 15). 











Fig. 15.—The right sphenoid sinus in lateral view (same case as fig. 13). 


Note how close the oil lies to the sella and note the extension into the greater wing. 
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these studies it has been found that the smaller of an asymmetric pair 
of sphenoids may not reach Granger's line, and the larger may occup\ 
the areas just mentioned on both sides of the nasal septum. 

Technic—Like the frontal sinus, the sphenoid is filled under the 
fluoroscope with the patient lying on his back. A long metal cannula 
with an appropriate curve is used to introduce the oil through the 
ostium. With a little patience, the ostium can be located in practically 
all patients. The cavity in the case of the sphenoid is completely filled. 
The roentgenograms may be taken from either front or back. 

Normal Conditions—A normal sphenoid fills completely and 
smoothly with a scant millimeter between the bone and the oil margins. 
When both sphenoids are filled, the dividing line can scarcely be dis- 
tinguished (figs. 8 and 9). The extensions into the greater wing of the 
sphenoid and irregularities in size and shape can be accurately and 
readily determined. The asymmetry in size and shape is often striking 
(figs. 10 and 11). One case was found in which there appeared to be 
only one sphenoid, or else the dividing septum was incomplete (fig. 12). 
After filling occurred through the ostium on the left, the oil mass 
assumed the shape and central position shown. More oil was injected 
through what seemed to be the ostium on the right, but the size and 
shape of the oil mass remained unchanged. 

In the lateral view, the oil normally lies close to the sella turcica. 
The anterior and posterior limits are easily determined (fig. 15). 

Pathological Conditions.—Diseased mucous membrane is shown by 
an unfilled zone between the oil mass and the bony outlines. Only 
three cases of sphenoidal sinusitis have been filled thus far. One case is 
shown in figures 13, 14 and 15. A considerable amount of pus was 
washed from the left sphenoid by means of irrigation through the 
ostium. It filled incompletely as compared with the right in the antero- 
posterior view (fig. 13). In the lateral views, the difference in the 
relation to the sella turcica is readily seen. The unfilled zone about the 
oil in the left (fig. 14) is readily appreciated when it is compared with 
the right (fig. 15). 

Conclusion —By the use of iodized oil, the lumen of a sinus may be 
sharply outlined so that the thickness of the mucous membrane and the 


presence of polypi may be determined. 


425 Bradley Building 





Clinical Notes 


MASTOID PUNCTURE IN INFANTS* 


IsiporE FRIESNER, M.D., AND SAMUEL Rosen, M.D., New York 


The diagnosis and treatment of mastoiditis in infants are often difficult 
because in many cases the involvement of the mastoid give rise to few, if any, 
physical signs. This infection in the mastoid is supposed to be the cause of 
some of the nutritional disturbances in infants. It seems important, therefore, 
to offer a new procedure which might simplify the diagnosis and treatment 
of this condition. 

PROCEDURE 


The procedure consists in introducing an appropriate aspirating needle 
through the outer antral wall into the cavity of the mastoid antrum. Through 
this needle, the contents of the mastoid antrum can be aspirated for diagnosis 


Fig. 1—Appearance of temporal bone of infant at 13 months of age. A A’ 
is the dotted line on level below the roof of the antrum. X shows the point of 
entry of the needle into the antrum. 


and study. The antrum can also be washed out through the needle with appro- 
priate solutions, the procedure being based on the same principle as the washing 
of the maxillary antrum. The fluid thus washed through escapes into the 
canal of the ear, if there is a perforation in the drum, or through the eustachian 
tube. 

METHOD 


The infant’s head should be placed in the same position that it is for 
operation on the mastoid, the head being held at right angles to the body. The 
roof of the antrum is always above a line drawn horizontally backward from 
the upper border of the condyloid process of the ramus of the mandible. This 
landmark may be easily determined by movement of the jaw-joint. Puncture 


*From the Otological Service of the Mount Sinai Hospital. 
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Fig. 3.—Bismuth injected into mastoid antrum, middle ear and eustachean tube. 
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of the mastoid bone on or just below this line is safely below the level of 
the floor of the middle fossa and therefore safely below the meninges. The 
puncture should be made almost at right angles to the mastoid bone with a 
slight downward inclination, at a point from 3 to 4 mm. behind the posterior 
canal wall, which is safely distant from all important structures. 

\n ordinary 19 gage needle, 4% or ™% inch long, with an acurately fitting 
obturator, is used. It is inserted with the obturator in place. When the 
mastoid antrum is entered, the obturator is removed, and an aspirating syring« 
applied. The sensation one gets on entering the mastoid antrum is similar 


Fig. 4—Needle in situ, anterior and lateral views. 


to that experienced in lumbar puncture when the needle pierces the dura, 


except that in the puncture of the mastoid the sensation is greatly intensified. 
All aseptic precautions should be taken. While the mastoid antrum is being 
washed through, the infant’s head should be lowered, or suction applied to 


the throat to prevent aspiration. General or local anesthesia is not required. 

Thus far, this procedure has been carried out thirty-two times at post 
mortem and thirty times in living infants. The procedure seems to be innocuous. 
Whether this will be borne out by a larger experience remains to be seen. 


This simple procedure seems to be feasible and likely to be useful. 


36 East Seventy-Third Street. 





MACFARLAN—CIRCUIT PLANS FOR AUDIOMETERS 
CIRCUIT PLANS FOR INEXPENSIVE AUDIOMETERS 


DouGLAsS MaAcFARLAN, M.D., PHILADELPHIA 


At this time, when mass production of radio parts has made small electric 
equipment so cheap, it is possible to assemble without great outlay practical 
audiometers giving perfect performance. A knowledge of the circuits is, of 
course, essential; but with the plans here set forth it should be possible for any 
otologist to make the instruments described or even to have them made. 


VARIETIES OF AUDIOMETERS 

A Busser Audiometer.—The principle of the buzzer audiometer has been in 
use for many years. The first of these instruments used a clockwork mechanism 
with a percussion hammer similar to the alarm clock; subsequent types used 
the electric bell announcer, dry batteries and binaural stethoscope tubes. 
Recently, as in the Western Electric 3-A audiometer, a vibrating reed similar 
to the announcer buzzer is still used, but is in circuit with a telephone. The 
apparatus works from dry cells, and has an intensity control on the line. 
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Fig. 1—Buzzer audiometer when street current is not available. A and B 














represent the “lead-offs” to the second circuit running to the head phones. 


When a street current is not available, a buzzer audiometer may be built 
by using the circuit plan as illustrated in figure 1. Here the common announcer 
is in circuit with two dry cells; a rheostat and switch are also in this circuit. 
This circuit is also controlled by a rheostat. It is necessary to insulate the audio 
meter with felt in order to cut down the airborne vibrations from the box. 
(This same airborne noise is disseminated from the box of the 3-A, and is a 
decided disadvantage in testing slight degrees of deafness). The buzz in the 
phone represents the frequency of the interruption at the reed, and this may 
be changed to considerable degree by the set screw. 

The Wappler direct current rheostats (figs. 2 and 3) may be used as intensity 
controls. Any one of a number of commercial head phones are serviceable, but 
the less sensitive ones are preferable. 

A Busser Audiometer Using the Cycle of the Street Current—Where the 
otologist’s office is supplied with either alternating or direct current, it is possible 
to use the cycle of this current to activate the phone receiver; in other words, 
the hum of the dynamo in the generating plant may be picked up on a receiver. 
\s the electricity coming from the floor plug or lamp socket is too strong for 
a receiver, it has to be reduced to a point of desired maximum intensity, from 
which point it may be reduced by rheostats or potentiometers, to a complete fade- 
out of sound. 
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With a direct street current, the circuit is illustrated in figures 4 and 5. 

The voltameter reading may be used as an index of the hearing, and may 
be coupled to indicate either amperes or volts (preferably the latter, as but 
small amounts of amperes are required to activate telephone circuits). 

The usual cycle of both alternating and direct house currents is 60 cycles. 
(The cycle of the 3-A audiometer is about 160). 

A cut-out push button is so placed in the telephone circuit that the current 
goes to the phone only when the button is pressed. However, a permanent “on” 
and “off” push switch can be added which will cut out the button at will, giving 
a continuous buzz. A signal light with a cord push button may also be used as 
an independent circuit for signalling by the patient, but I have found that the 
diversion and distraction of this is better avoided. The patient has but one 
thing to do while he is listening, that is, to listen for the faintest sound. 
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Fig. 2—Wappler D. C. rheostat. 
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Fig. 3—Same as figure 2 














In the use of this audiometer, as with all other hearing tests, it is well to present 
the noise intermittently to the patient, so as to avoid both fatigue and tone 
memory. 

The circuit for the alternating house current is shown in figure 6. With this 
instrument, a complete loss of audible sound may be had at the weakest intensity; 
while the greatest intensity elicits beginning tactile sensation. I consider these 
limits ideal in testing audition with audiometers. Persons who are severely deaf 
find it impossible to discriminate surely between hearing and feeling. It is true 
that persons with good hearing can make this discrimination, a fact that has 
led those testing the severely deafened to a wrong presumption. It has been 
found, for example, that children in institutions for the deaf will commonly 
report 75 per cent loss of hearing to the 3-A audiometer when many do not know 
what hearing is. 
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Fig. 4—Buzzer audiometer when street current is available. 4, indicates 
flush receptacle; B, switch; C, lamp—50 W; D, Wappler direct current con- 
troller; E, push button; F, phone jack; G, switch, and H, direct current volta- 
meter 








Pad = 59- 








Fig. 5.—Same as figure 4 

















Fig. 6.—Circuit for the alternating house current. 4 indicates the push and 
pull switch; B, the flush receptable; C, 25,000 contralab potentiometer; D, push 
button; E, phone jack; F, Weston alternating current galvanometer 0-100 mili- 
imperes, and G, transformer, cutting down to 6 volts 
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The instrument mentioned may be made for about $50; the parts are available 
in any metropolis, and substitutions may be made for all those parts described by 
trade name, except the Weston alternating current milammeter, which, so far 
as I know, is the only one on the: market; the centralab potentiometers are 
desirable because of their noninterruption of current when turning up or down 

If a phone is not obtainable which may be faded out when the current is 
turned down, the sensitiveness of the phone may be sufficiently reduced by 
placing a narrow strip of copper across the cores. The phones I have found 
most serviceable are those made along the principles of the Nathanial Balwin 
patents. 

Circuit Diagram for Two-Stage Radio Amplification—The wiring plan 
illustrates the hook-up that may be used to amplify sound coming in electrically 
from any source. The pick-up at the source may be from a microphone or 
may be represented by the surges of dynamos, motors, vibrators, tuning forks 


in circuit or oscillators. 
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Fig. 7—Two stage radio amplifier. 


Such a circuit can be applied to the amplification and intensity control of 
phonographic-speech, picked up from a record with one of the following com- 
mercial tone arms:’ 

Gradeon Tone Arm and Intensity Control. 
3osch “Recreator.” 

srunswick “Panatrope” (‘Electrola’’). 
Hanscom “Super-unit.” 

The “Merola” Pick-up. 

“Bristophone” (Bristol Manufacturing Company, Waterbury, Conn.). 

Western Electric (Graybar Electric Company). 

There are still other tone arms on the market. 

The Phonographic Audiometer—With the Bristophone tone arm, I have had 
assembled a number of inexpensive speech-transmitting audiometers. Tubes are 
not required for amplifying; two or three dry cells supply the current; intensity 
controls will set the loudness at any desired intensity. Records may be selected 
that will determine the patient’s ability to hear voices of various register or 


1. Radio Broadcast, May, 1927. The Electrical Phonograph, Jas. Mitten, 
20. 
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musical instruments of various quality. Figure 8 is a plotting of improvement 
in musical appreciation, which illustrates as well the various 


pitch areas of 
different instruments.” 


The phonographic audiometer is a useful instrument in: (1) t 


esting interpreta- 
tion in the hard of hearing; (2) 


reeducation of the deafened, for speech and 
music, and (3) in connection with a microphone in correction of speech in the 
deafened. 

The reeducation systems of Marage, Parrel, Zund-Burguet and 
on the use of residual hearing to speech, so 


may be made a most useful device. 


‘thers depend 
that the phonographic audiometer 
When the microphone is added, the patient 
can actually hear his own voice and can get the proper correction when he has 
the comparison with other normal speech sounds. 

The best microphone, I believe, is that of E. A. Myers, “The 
It operates well at any ordinary room distance, and its quality reproduction is 
excellent. Many other microphones are on the market. 


Radio-Ear.” 
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Fig. 8—Curves showing improvement in musical appreciation 


A bone conduction receiver was first conceived by Hugo Gernsbach, 


editor 
of “Science.” He made a small model which 


is held between the incisor teeth 
It functions well in cases in which there is too little or too distorted hearing to 
air conducted sound but good or fair bone-conduction perception. I have recently 
been using the units of loud speakers that have a projecting rod attached to an 
armature. I have tipped the rod with a hard rubber bulb (“Accusti-Cone’’). 
Such, then, is an outline of practical points in the assemblage of instruments 
that are of great service in the study of the status and progress of deafness 
The diagrams will suggest variations or additions which may appeal to thos« 
using them. The larger commercial houses usually cooperate eagerly in supplying 


wiring diagrams for any desired purpose, and they will also give any needed 


information as to current and resistance values. 


Variable condensers can be made to take the place of meters, 
the usual radio equipment is not satisfactory . The leakage plates is s 
great that a complete “fade-out” in the phone cannot be had ame applies 


2. Miller, Dayton C.: Science of Musical Sounds, New York. The Macmillan 
Company. 
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to primary and secondary induction coils). Such condensers as might be used 
would be built as parallel plates, from 6 to 12 inches square, one of which is 
mounted on a slide which will permit its movement to and from the fixed plate. 

The Western electric phonographic audiometer uses a record in which the 
intensities are graduated at the time of making the record. Numbers are spoken 
out which drop down in graduated steps; but only one number is spoken at 
each intensity. Speech is such that there is considerable variation in the force 


and audibility of various words and numbers. It is more serviceable to have 


an instrument which can be operated at will at any intensity. When the region 
of deafness is reached, the hearing can be tested by any number of test words 
or numbers. Thus, a more exact threshold of hearing interpretation is obtained 
Credit for the inception of the idea of the phonographic-audiometer is due 
Dr. Sohier Bryant, who adapted Edison's first model to the testing of hearing. 


AN OBSERVATION ON THE DIAGNOSIS OF LATERAL SINUS 
THROMBOSIS CONTRADICTORY TO THE RESULTS OF 
TOBEY AND AYER* 


SAMUEL J. KopetzKy, M.D., New York 


In April, 1925, Dowman contributed a short article on a procedure whereby 
one can determine the side on which a lateral sinus thrombosis exists in cases 
of bilateral mastoiditis when other methods for differentiating the side affected 
by the thrombosis fail. In July, 1925, Tobey and Ayer published an account 
of this procedure. 

Their procedure consists of the introduction into the spinal column of a 
Quincke needle, attached to a manometer of 2 mm. bore. The spinal fluid is 
permitted to run into the manometer and the pressure at which the cerebro- 
spinal fluid stands is noted. Pressure is then exerted on one internal jugular 
vein and the pressure of the fluid in the manometer again noted. If there is no 
obstructing thrombus on the side on which the jugular vein is compressed, the fluid 
in the manometer will rise. If, on the other hand, a thrombus is present, there 
will not be any appreciable change in the height of the fluid in the manometer. 
This is the substance of the contentions of Tobey and Ayer for their procedure 

Recently, in a 6-year-old child suffering from a lateral sinus thrombosis on 
the right side, I excised the thrombus and obliterated the lateral sinus from 
near the bulb to beyond the angle. The internal jugular vein was not operated 
on. On the fifth day the obliterating plugs of gauze were removed. Meanwhile 
the child presented symptoms calling for a spinal tap for diagnostic purposes 

During the spinal tap, manometer readings were taken. When the needle was 
introduced, the manometer read 8 mm. of mercury. When the left (unaffected) 
internal jugular vein was compressed, the manometer recorded a pressure of 12 
mm. of mercury. On the release of pressure on the jugular vein, the manom- 
eter again read 8 mm. When the right internal jugular (the side on which 
the lateral sinus had been obliterated) was compressed, the manometer reading 
again recorded an intraspinal pressure of 12 mm. of mercury. On release of 
pressure on the jugular vein, it again fell to 8 mm. of mercury. On compression 


of both internal jugular veins simultaneously, the manometer reading was 22 


From the Oto-Laryngological Department of Beth Israel Hospital 
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mm. of mercury. On release of manual pressure on the left internal jugular 
vein, with the pressure over the right internal jugular vein still maintained, the 
manometric pressure fell from 22 to 12 mm. of mercury. Pressure over the right 
internal jugular vein was then released, and the manometric pressure fell to 8 mm. 
of mercury. 

This case was one wherein the right lateral sinus had been surgically obliter- 
ated; its jugular bulbar end was obstructed by a protective (repair) thrombus 
and its proximal end just beyond the angle was also obstructed by an obliterating 
thrombus. In spite of this, the manometer recorded the same rise in the pressure 
of the cerebrospinal fluid when the diseased side was compressed as it did when 
pressure was exerted over the unaffected side. 


I am publishing this observation, which was checked twice afterward at six 
I g 


hour intervals, because of the importance attached generally to the procedure of 


Tobey and Ayer, so that this negative result with a proved lesion may become 
a matter of early public record. 


51 West Seventy-Third Street 





News and Comment 


THE NEW CHEVALIER JACKSON BRONCHOSCOPIC CLINIC 
OF THE NEW GRADUATE HOSPITAL OF THE 
UNIVERSITY OF PENNSYLVANIA 


Announcement is made by Dr. George H. Meeker, dean of the Graduate 
School of Medicine of the University of Pennsylvania, of the opening on 
March 31, 1928, of the newly and completely equipped Chevalier Jackson Bron- 
choscopic Clinic of the new Graduate Hospital of the University of Pennsylvania 
at 19th and Lombard Streets, Philadelphia. 

The new bronchoscopic clinic will be in personal charge of Dr. Chevalier 
Jackson, professor of bronchoscopy and esophagoscopy in the Graduate School 
of Medicine of the University of Pennsylvania. The clinic is handsomely and 
completely equipped, through the generosity of Mr. Frederick S. Bigelow, a 
member of the board of hospital managers. The bronchoscopic clinic of the 
Graduate Hospital will be the headquarters for bronchoscopic instruction to 
physicians who come to the Graduate School of Medicine for the regular courses 
in otolaryngology or for the special courses in bronchoscopy. The special 
courses in bronchoscopy which are offered to otolaryngologists and surgeons are 
conducted at stated two weeks’ periods to limited groups of physicians who 
have previously registered with the dean. The future periods thus far announced 
are as follows: May 28 to June 9, 1928, and Aug. 6 to Aug. 18, 1928. Further 
dates may be obtained from time to time by application to the dean. 
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THE IMPORTANCE OF THE CEREBELLUM FOR THE DEVELOPMENT OF SPONTANEOUS 
NystacMus. TuHeEopor D. DeMeEtRIADES and Ernst A. SpreGeL, Ztschr. f. 
Hals-, Nasen- u. Ohrenh. 19:250 (Oct. 28) 1927. 


Animal experimentation has shown that injuries of the cortex of the cere- 
bellum, with intact nuclei of the cerebellum, and injuries of the rhombencephalic 
endings of the vestibular nerve (proved histologically) may elicit a nystagmus 
toward the side of the extirpated labyrinth. In the state of compensation after 
unilateral extirpation of the labyrinth, the nystagmus was directed toward 
the opposite side. 


TYMPANOGEN LABYRINTHITIS IN THE HEIDELBERG CLINIC IN THE YEARS 1920-1926. 
Kart Rockemer, Ztschr. f. Hals-, Nasen- u. Ohrenh. 19:379 (Dec. 22) 
1927. 


Six patients developed labyrinthitis after acute otitis media. Five had a 
circumscribed, one a diffuse, serous labyrinthitis. Three patients were treated 
conservatively. In three, an antrotomy was performed. All six patients 
recovered. After chronic otitis media, twenty-nine circumscribed cases, one 
diffuse serous and six diffuse suppurative or granulating cases of labyrinthitis 
without intracranial complications were observed. Of these thirty-six patients, 
one was treated conservatively; on all others, the radical mastoid operation 
was performed. In all instances a cure resulted without an operation on the 
labyrinth. In four other somewhat uncertain cases which could best be con- 
sidered labyrinthitis caused by complications, the radical operation, and in 
two of them the operation on the labyrinth, were performed. All these patients 
died of intracranial complications. In two cases, meningitis developed after 
a radical operation in the presence of an originally circumscribed labyrinthitis. 
In both instances, an operation on the labyrinth was done, but it was too late. 
Both patients died of meningitis. Nine patients with postoperative labyrinthitis 
were observed. Two of them died of meningitis in spite of an operation on 
the labyrinth. In one patient, it was doubtful whether labyrinthitis was present. 
The other seven patients recovered. In three of the cases there was not a 
clear picture of the disease. For comparison, Guenther’s report from the clinic 
in Breslau from 1906-1924 is cited. Eight operations on the labyrinth were 
performed during this period for uncomplicated circumscribed labyrinthitis; 
two resulted in cure without reaction. Three patients died of postoperative 
meningitis. Conservative treatment led to better results in cases of this 
nature. Twelve patients with uncomplicated acute diffuse inflammation of 
the labyrinth were operated on in Breslau. Of these two died, but not in 
consequence of the labyrinthitis or the operation on the labyrinth. The other 
ten patients were cured. Thirteen patients suffering from chronic inflamma- 
tion of the labyrinth were operated on. Ten were cured and three died, but 
not in consequence of the disease or the operation. No doubt, operation on 
the labyrinth is followed by good results in diffuse labyrinthitis. When one 
considers the results in the six patients with diffuse labyrinthitis in the clinic 
in Heidelberg who were cured without an operation on the labyrinth, the ques- 
tion arises whether an operation was indicated in every case mentioned before. 
A few cases do not permit conclusions to be made. In Breslau, nine of 
thirty-four patients with meningitis were cured, whereas in Heidelberg all 
eight patients died. It is admitted that the diagnosis was made too late. 
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INDICATION FOR OPERATION IN ACUTE MASTOIDITIS AND CONSIDERATION OF [EMpy- 
EMA AS A Factor. E. SCHLITTLER, Ztschr. f. Hals-, Nasen-u. Ohrenh, 19: 367 
Dec. 22) 1927. 


The author bases his conclusions on seventy cases of otitis media in forty- 
four of which operation was performed. The epidemic of grip was responsible 
for the large number of operations. 

A direct indication was present in all cases in which operation was performed 
during the first three weeks. In the first group operation was absolutely indicated 
on account of the presence of meningeal symptoms or symptoms of the dura, the 
vessels or the labyrinth. The second group (in which operation was performed 
between the tenth and twenty-first day) was characterized by the presence of a 
subperiosteal abscess. Spontaneous cure was not to be expected. Operation 


TaslLe 1—Data on Forty-four Cases of Otitis Media in Ilhich Operation 
Was Performed 


Time Until Cases of 

Operation Otitis Media Empyema Complications Result 
meningitis Oured 
labyrinthitis Cured 
labyrinthitis and cerebellar-abscess Died 
sinus-phlebitis Cured 
meningitis Died 
pneumonia Died 
pyemia, chronic pyelonephritis Died 
meningitis Oured 
epidural abscesses Cured 
epidural abscesses Cured 
sinus-phlebitis Cured 
labyrinthitis circumscribed Cured 
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2.—Percentage of Cures Obtained Without Ope 
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Otitis Media Empyema 
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may be absolutely indicated also during the later course of the disease, but in 
the great majority of cases it is only relatively indicated. The conservative 
method frequently leads to a spontaneous cure in the fifth or sixth week. In 
those cases in which operation was not performed, cures were obtained as shown 
in table 2. 

Scheibe cured 38 per cent of his patients, but Schlittler’s 25 per cent concerns 
persons with grip. O. Mayer stated that clinical experience which cannot be 
learned from books teaches which cases are dangerous. While the author agrees 
with O. Mayer, he asks whether there is not a clinical disease picture which can 
he differentiated from mastoiditis on an anatomic-histologic basis? All agree that 
there is an early participation of the mastoid in cases of otitis media. Whether 
the first pathologic changes take place in the mucous membrane of the pneu- 
matic spaces or in the bone (vessels and marrow spaces) is less of clinical than 
of pathologic-anatomic importance. It is probable that mastoiditis is present 
simultancously with otitis media. Scheibe discriminated between an otitis media 
sine demarca‘ione, an abscess (empyema) and the necrotic form. The first 
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type is characterized by a wandering of the microbes through the soft parts of 
the bone (vessel and marrow spaces) to the endocranium. These cases are in 
the minority. They are the early cases which occur especially during an epi- 
demic of influenza. The second type is characterized by a localized collection of 
pus in the bone. The third form is found in the course of severe acute and 
chronic infectious diseases and grave disturbances of metabolism, for instance 
in diabetes. Timely recognition and operation in empyema prevents grave vital 
complications. Mastoiditis exists on the first day of the otitis media and does 
not furnish an indication for operation. Clinically this anatomic-histologic idea 
dozs no. mean much, because it may excuse many operations that are performed 
although they were not indicated. One surgeon operates after two weeks or 
still sooner; another, the fourth week at the latest, and another as soon as retro- 
auricular tenderness or pain is noticed during the night. There is no doubt 
that in many places operation is resorted to much too frequently and unneces- 
sarily, and the now familiar cry for an early operation, although justified in cer- 
tain types of cases, facilitates the decision for early surgical intervention made 
by aggressive surgeons who do not use any judgement. Except in a compara- 
tively small number of cases, so-called early cases, otitis media acuta sine demar- 
catione, an empyema results during the first two or three weeks, if spontaneous 
cure does not occur. The empyema can be recognized clinically. Empyema per 
se does not furnish an absolute indication for operation. Rest and the applica- 
tion of ice have resulted in cure in 38 per cent according to Scheibe, and in 25 
per cent according to the author, but at this stage of mastoiditis, the local as 
well as the general condition (temperature, pulse, eyegrounds, the nervous sys 
tem, etc.) must be watched carefully, because every week adds to the possibility 
of a dangerous complication. These patients should be hospitalized. Patients 
who showed symptoms of empyema, slight postauricular swelling and tender 
ness on pressure, slight sagging of the upper wall, spontaneous nocturnal pain 
and violent throbbing frequently recovered in the clinic as a result of rest and 
the application of ice. Each case must be considered individually. If the symp- 
toms increase in severity, or if alarming general symptoms appear, surgical inter- 
vention is in place. The duration of the disease is the deciding factor if the 
symptoms do not improve after from five to six weeks. The author does not 
think that puncture of the drum has great influence on the course of the dis- 
ease and the complications. For relief of pain, puncture of the drum membrane 
is excellent. The mortality in the clinic in Basel, was 0.41 per cent, namely 
17 deaths among 4,089 cases of acute otitis from 1898 to 1917, inclusively. In 
fourteen of these, the empyema lei to fatal complications; in three instances, an 
otitis sine demarcatione was present. The latter was caused by influenza. In 
mastoiditis caused by influenza early operation is indicated. Cases in point are 
cited. 


LIGATION OF THE INTERNAL CAroTID ARTERY IN REPEATED HEMORRHAGE OF THE 
Ear FoLttow1nGc RapicaAL OPERATIONS. EuGceN CHARSCHAK, Ztschr. f. Hals-. 
Nasen- u. Ohrenh. 19:393 (Dec. 22) 1927. 


Hemorrhages from the ear canal following a lesion in the wall of the carotid 
are rare. Up to 1918, forty-two cases had been reported, all with a fatal out- 
come. Most of the patients were tuberculous. Death results within four or 
five minutes, if a physician is not present to exercise strong pressure on the 
common carotid artery and pack the ear canal. These measures are not always 
successful. Therefore, ligation of the common or the internal carotid is 
necessary. Hessler thinks that ligation of the internal carotid artery is not 
sufficient. Charshak reports a case in point. A woman, aged 43, had developed 
suppuration of the ear, after typhus, five years previous to examination. On 
January 31, a radical mastoid operation was performed. On February 19, a 
sequestrum was found located farther to the front. An attempt was made to 
remove the sequestrum, and a severe arterial hemorrhage resulted Tight 
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packing stopped the hemorrhage. Another hemorrhage occurred on February 23, 
and a third on March 17. Under local anesthesia the internal carotid artery 
was tied within a few hours. The patient recovered. The internal carotid 
artery was not ligated after the first hemorrhage because the good effect of 
packing by way of the external meatus had created false hopes. 


AMBERG, Detroit. 


Pharynx 


Ossreous AND CARTILAGINOUS METAPLASIA IN THE TONSILS IN A DIPHTHERIA 
CARRIER. CAESER Hirscu and M. H. Corten, Ztschr. f. Hals-, Nasen- u. 
Ohrenh. 19:397 (Dec. 22) 1927. 

A case of osseous and cartilaginous metaplasia in the tonsils of a diphtheria 
carrier is described. The tonsils were examined histologically after removal. 
Bone was substituted for young cartilage developing from connective tissue. 
The bone continued to grow within certain limits. Inflammatory changes were 
not found in the connective tissue. Diphtheria is a typical disease of the 
surface which never penetrates deeper by infiltration. Degenerative processes 
beneath the surface could be expected, in consequence of the resorption of 
toxins. These processes were not found. Yet, they may have existed pre- 
viously and caused atrophy of the adenoid tissue in the tonsil. Larger scars, 
in diphtheria, are usually signs of a mixed infection. The capsule of the 
tonsil is favorable to the formation of cartilage with secondary ossification, 
because it develops from the second pharyngeal pouch. The formation of 
cartilage and bone in the author’s case had continued through apposition 
after the inflammation had subsided. This growth persisted until the tonsils 
were removed. Theretore, a genuine metaplasia of the connective tissue into 
cartilage, with secondary endochondral and ecchondral ossification, had taken 
place. The diphtheria bacilli had found a favorable soil in the deep crypts 
of the tonsils in which they could live for an indefinite time without being 
injurious to the carrier. They could scarcely be influenced by disinfectants. 
A direct connection between the diphtheria bacilli and the metaplastic processes 


could no longer be shown. : 
B AMBERG, Detroit. 


Miscellaneous 


A SitmMp_LeE APPARATUS FOR DETERMINING SMELLING WAVES IN ABSOLUTE VALUES. 
WALTER HeEssgs, Ztschr. f. Hals-, Nasen- u. Ohrenh. 19:248 (Dec. 22) 1927. 


Hesse describes an ingenious apparatus and his method of determining 
smelling waves in absolute values. He found, on the basis of several experi- 
ments, as absolute frequency values for butyric acid 1.5 & 10° Gm. per cubic 
centimeter of air; for normal valerianic acid 3 & 10°” Gm. per cubic cen- 
timeter; for normal caproic acid 3.5 & 10° Gm. per cubic centimeter, and for 
napthalene 0.3 « 10°° Gm. per cubic centimeter. 


ROENTGENOLOGIC EXAMINATION OF STENOSES OF THE ESOPHAGUS. MAX SGALITZER, 
Ztschr. f. Hals-, Nasen- u. Ohenrh. 19:407 (Dec. 22) 1927. 


In incomplete stenoses of the esophagus (cicatrices, spasms and tumors), 
roentgen-ray examination of the patient in a horizontal position may aid 
in the diagnosis. The passage of the contrast mass through the esophagus is 
slower when the patient is lying down; the esophagus is filled not only above 
the stenosis but also below and within it. Contrary to the results in an 
examination with the patient in the upright position, an exact orientation in 
regard to the length and shape of the stenosis can be obtained. This is of 
practical importance, especially, in the treatment of cicatricial strictures of 
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the esophagus. In addition, the diagnosis of pathologic protrusions of the 
wall of the esophagus, especially of diverticula caused by traction, is facilitated 
by this method on account of the better filling. Sixteen illustrations accom- 
pany the article. Among the cases reported is one of diverticulum due to 
traction. A middle-aged female patient suffered from a kyphoscoliosis caused 
by caries of the spinal column during the first years of life. The difficulty 
in swallowing became worse, so that she could swallow only liquids. Roentgen- 


ray examination of the patient in an upright position showed only a single 
protrusion of the wall of the esophagus. Here the contrast fluid accummulated 
temporarily. Examination in the horizontal position showed multiple pro- 
trusions of the anterior and posterior wall of the esophagus (diverticulum due 
to traction). Later, the difficulty increased further, and Professor Eiselsberg 


verformed a gastrotomy. 
I § . AMBERG, Detroit. 





Society Transactions 


CHICAGO LARYNGOLOGICAL AND OTOLOGICAL SOCIETY 
Regular Meeting, Dec. 5, 1927 
Georce F. Fiske, M.D., President, in the Chair 


sL MaTerRIAL. Presented by Dr. Norvat H. Prerce. 


Dr. Pierce presented a child, a deaf-mute, who showed practically no response 
to the static apparatus. Five Wassermann tests of the blood had been negative 
There was no history of consanguinity and no spinal meningitis. Both branches 
of the eighth nerve were affected. In the presence of such a history, he had felt 
justified in performing a spinal puncture, and the Wassermann test of the spinal 
fluid was found to be positive. 

Dr. Pierce expressed the opinion that there is a chance for improvement in the 
classification of deaf-mutism, and suggested that syphilis as a cause should be in 
a class by itself. When there is a history of deaf-mutism in a family there are 
deformities in the ear, of the cochlea, or of the nerve or of the functional static 
apparatus. Consanguinity probably acts in the same way, producing deformities. 
In syphilis there are no deformities, but there is the operation of the law which 
demonstrates that there are three distinct elements of resistance to the nerves 
which pass through the auditory canal; the cochlear has the least, the vestibular 
has more, and the facial has still greater resistance. In cases of cerebellar tumors, 
the cochlear becomes disabled first, then the static apparatus and next the facial 
area with facial paralysis; the same is true of meningitis. In syphilis, the function 
of the nerves disappear in this sequence. The condition usually comes on from 
four to ten years after birth. In the cases in which the condition develops early, 
Dr. Pierce’s experience has been that the prognosis is good. He recalled four 
patients who had recovered their hearing under antisyphilitic therapy. If the 
cause of the condition is not ascertained in time, the prognosis is worse, but in 
some cases strenuous antisyphilitic measures result in the establishment of a con- 
siderable degree of hearing. 

This patient’s mother had a four plus positive Wassermann reaction, and an 
elder sister gave a negative reaction. The father had not yet been tested. 
Dr. Pierce said that he would try to present the patient again after antisyphilitic 
measures had been carried out 


Sevuamous CeLt Carcinoma. Presented by Dr. WALTER THEOBALD. 


Dr. Theobald presented a patient who formerly had a squamous cell carcinoma 
of the nose which involved both nasal chambers and the sinuses. The same 
patient was presented three years before and had remained well until recently, 
following radium therapy. There was no nasal stoppage, and the tissue in the 
nose was fibrous and dense. At intervals of two weeks he had received four treat 
ments with 25 mg. of radium in each nostril 

He was presented at the meeting because he had developed difficulty in swal 
lowing; he could take only half a cup of liquid at a time and could not swallow 
solid food. Hoarseness had developed, with complete paralysis of the left vocal 
cord, as well as the arytenoid. There were marked edema and swelling in the 
region of the left tonsil; the left half of the palate was swollen, and was soft 
and pushed downward. On four or five occasions, the palate had been incised 
and from one to two teaspoonfuls of pale yellow fluid had been withdrawn. The 
patient complained of some earache and headache, and there was tenderness over 
the left antrum. A roentgenogram of the chest led to the suspicion of metastati 
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growths in the mediastinum and a recurrence of the malignant growth in the 
maxillary sinuses. The esophagus did not show any involvement. Further treat- 
ment with radium was to follow. 


A Case For DiaGnosis (SQUAMOoUS CELL:CARCINOMA; SYPHILIS [?]). Presented 
by Dr. Francis LEDERER. 

Dr. Lederer presented a man, aged 58, who had soreness of the left side of 
the mouth and some cough. A recent Wassermann test was reported negative. 
[he soreness came on following the extraction of the last two molars. The 
patient did not have any difficulty in swallowing, but complained of soreness in 
the throat. Examination revealed an ulcer with slightly infiltrated edges, which 
spread upward over the palate and involved the cheek. It seemed to be a 
serpiginous process with raised papillomatous excrescences. Another Wassermann 
test was made, and tissue was removed for biopsy, but no definite etiologic factor 
was established. A second biopsy suggested a lupoid condition. There was con 
siderable pigmentation of the pharynx. Examination of the chest showed evidences 
of involvement, and an adhesive pleurisy involving the diaphragm 

The patient was treated by surgical diathermy and progressed to apparent 
recovery. Several months later when he presented himself he had a retro- 
pharyngeal process with glandular involvement. The glands broke down and 
suppurated, and the pus showed a hemolytic streptococcus. He received many 
applications of quartz light to the neck and pharynx. After the ulcer healed, the 
patient was presented at the clinic on several occasions. The healed ulcer had 
the punched-out appearance of a syphilitic lesion, but examination showed it to be 
a squamous cell carcinoma of the hypopharynx. The process in the palate may 
have been of the same type, but there was a possibility that there was a syphilitic 
involvement as well as the carcinoma. The patient had been under observation 
since August, 1925, and at present the glands of the neck showed metastases 


\TRESIA OF THE PHARYNX. Presented by Dr. Georce T. Jorpan 


Dr. Jordan presented a case of complete atresia of the pharynx as the result 
of a thorough adenoidectomy and tonsillectomy. Following the operation, the 
parents noticed that the boy did not breathe at all through the nose; they returned 
to their physician, and some adhesions were cut. When first seen by Dr. Jordan, 
two years before presentation, there was complete atresia. 

Examination with the Holmes pharyngoscope showed the condition above the 
adhesions, and examination in the mouth demonstrated complete atresia. The child 
vas taken to the hospital and given a general anesthetic, and the soft palate was 
freed from the postpharyngeal wall. A large heavy piece of dental rubber, stiff 
enough to keep the tissue well separated, and yet not stiff enough to cause 
sloughing at the angles of the wound, was placed between the soft palate and the 
pharyngeal wall, supported by two gauze strips brought out through the nose and 
tied, the nose being properly protected. The patient was able to swallow and to 
talk without any trouble. He was kept in the hospital for a week and then 
permitted to go home, still wearing the rubber. This was worn for three weeks 
more, after which it was removed. 

It has been exactly twenty-three months since this operation. There has never 
been any closure of the wound; the child breathes freely through his nose and 
articulates distinctly. As almost two years have elapsed, Dr. Jordan felt justified 
n reporting the case and bringing it before the society for observation 


\IASTOIDITIS WITH MENINGEAL Symptoms. Presented by Dr 
PEARLMAN. 


Dr. Pearlman presented a patient, aged 53, who entered the hospital on 
October 21, complaining of pain in the left ear of six weeks’ duration, spontaneous 
discharge of one week’s duration and weakness of the left side of the face that 
had persisted for three or four days. 
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Examination at that time showed the pulse and temperature to be normal; the 
tonsillar pillars and pharynx infected; a foul-smelling, purulent discharge from the 
left ear, and a perforation in the inferior posterior quadrant. There was a periph- 
eral paresis of the left facial nerve and slight tenderness of the tip of the left 
mastoid. The blood count showed 7,200 leukocytes; the Wassermann reaction was 
negative; the roentgenogram showed the left mastoid to be sclerotic. A spinal 
puncture gave a cloudy spinal fluid, under increased pressure, with 5,000 cells, 
polymorphonuclear leukocytes predominating. The smear and culture were 
negative. 

A radical left mastoidectomy was performed on October 25, and a sclerotic 
mastoid was found. The sinus and dura were exposed and found normal. Fol- 
lowing the operation, daily spinal punctures were performed, and the cell count 
went down to 500. He also received one injection of polyvalent vaccine. 

The patient complained of occasional headaches over the left temporal region 
and on one occasion of “sticking’”’ pain over the distribution of the left fifth nerve. 

The fundi were negative; the visual fields were normal, and there were no 
neurologic symptoms besides the left facial paresis. 


MASTOIDITIS WITH MENINGEAL Symptoms. Presented by Dr. SAMUEL 
PEARLMAN. 


Dr. Pearlman also presented a boy, aged 13, who consulted him complaining of 
stiffness of the neck, soreness of the back, legs and sides and headache of four 
days’ duration. He gave a history of discharge from the ear one year before 
presentation, which lasted for a few days, and recurred ten days before he con- 
sulted Dr. Pearlman. A tonsillectomy was advised and performed at that time. 
The earache was less severe following this operation, but a week later he noticed 
discharge from the left ear. 

Examination showed the temperature to be 102 F.; pulse rate 96 and respiration 
22. There was a bloody discharged from the left ear; the left mastoid was tender 
to pressure. There were positive Kernig and Brudzinski signs, a positive lateral 
Babinski sign, a positive Chaddock sign and rigidity of the neck. The results 
of the labyrinthine examination were negative. The spinal fluid was under 
increased pressure and slightly cloudy; 3,200 cells per cubic millimeter showed 
extracellular diplococci and a pellicle on standing. On culture, it showed Strepto- 
coccus hemolyticus. The fundi were negative. 

A simple mastoidectomy was performed on Sept. 9, 1927. The sigmoid sinus 
was exposed and a thrombosed vein found; pus was not present. Observations 
made on the spinal fluid on subsequent examinations had been within normal 
limits. 


Mastorpitis. Presented by Dr. SAMUEL SALINGER. 


Dr. Salinger presented a laborer, aged 20, who was first seen on Nov. 17, 1927, 
complaining of pain in the head and chest, weakness, chill, fever and malaise of 
six days’ duration, and pain in the lumbar region which had persisted for four days. 

Examination revealed: photophobia; a slight rise in temperature (99.8 F.); 
blood pressure, 120 diastolic and 60 systolic, and a purulent discharge from the 
right ear, which the patient said had occurred at intervals for five years. The 
urine was normal, and the Wassermann reaction on the blood and spinal fluid 
were negative. The fluid was under normal tension and clear; the Pandy test 
was four plus and there were 560 cells per cubic millimeter, polymorphonuclears 
predominating. Gram-positive, intracellular diplococci (pneumococci) were 
present in abundance. The patellar and achilles reflexes were exaggerated; the 
Babinski sign was negative on both sides, and the Kernig sign was greatly 
exaggerated. 

Examination of the ear showed purulent discharge, loss of the greater part of 
the drum, small cholesteatomatous masses and some granulations in the inner 
tympanic wall. 
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A diagnosis was made of acute exacerbation of a chronic suppurative otitis 
media, with meningeal complications and cholesteatoma. 

On November 18, the right mastoid was exenterated, and proved to be sclerotic 
and apneumatic. The antrum was found in the usual location, of average size, 
filled with granulation tissue and cholesteatoma. A radical mastoidectomy was 
performed. Subsequent spinal puncture three days after operation showed 20 
cells per cubic millimeter and negative cultures; the fluid was clear and under 
normal tension. 

The interesting point in this case was that no communication was found 
between the mastoid antrum and middle ear with the cranial cavity. The meningeal 
infection was evidently by extension through communicating thrombosed veins. 

The patient made a perfect recovery. 


Septic MenrnciTis. Presented by Dr. ALtrrep Lewy. 


Dr. Lewy presented the patient whose case was described as septic meningitis at 
the November meeting. He had apparently recovered but still showed a spon- 
taneous nystagmus on both sides and upward, and the Kernig sign was still posi 
tive on the left. 


SARCOMA OF THE Nose. Presented by Dr. ALFrep Lewy. 


Dr. Lewy also presented a girl, aged 11, who had a growth which filled the left 
nostril. Three radium emanation tubes of 3 millicuries each had been inserted 
A tew weeks later, the growth had shrunken until it could be seen to be attached 
to the septum, when it was snared off. There had been no evidence of recurrence 
or metastasis. Microscopic examination showed the growth to be round cell 
sarcoma. 

SCIENTIFIC PROGRAM 


Tue SIGNIFICANCE OF Wave LENGTH IN THE THERAPEUTIC Use or LIGHT? 


Presented by Proressor W. J. Bovie, Northwestern University Medical School, 
Department of Bio-Physics. 


Prof. W. J. Bovie said that at the meeting of the research committee of the 
American Sanatorium Association the ever recurring question was raised as to 
which is the best source of radiation for treating tuberculosis—the sun, the carbon 
arc or the mercury vapor arc. He suggested that the simplest way to find out 
would be to distribute the patients in one of the larger sanatoriums and treat 
some with radiation from one source and some with radiation from another source, 
so that by the end of a year one ought to be able to answer this question definitely 
He was told that this was utterly impracticable, for if twelve clinicians were to 
write up the progress of treatment in a single case there would be twelve different 
answers, and if they were working with several hundred cases the number of 
answers would be so great that it would be impossible to deduce any significant 
conclusions. It was also added that when all of the patients have been considered 
there is no substantial evidence at present that light has any curative value in 
tuberculosis. Another thing he learned was that if an attempt was made to divide 
the cases as he suggested, the psychologic effect on the patients would be so great 
as to outweigh any therapeutic effects which the exposure to light might have, 
for patients invariably have a belief in the light which has been most used at the 
particular sanatorium, and therefore do not have any faith in the curativ 

powers of any other, even if used by the same clinician. The or of one 
tuberculosis sanatorium stated that one third of the patients who could be success 
fully treated by ultraviolet light had laryngeal tuberculosis, and emphasized the 
necessity of combining local and general irradiation. 

While he was willing to accept such empiric facts as seemed reasonable and 
which had been observed by men in whose judgment he had confidence, he thought 
that he could easily quote from papers he had read statements that convinced him, 
and he believed would convince his audience, that their authors were appallingly 
ignorant of the subject they attempted to clarify. 
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Empirically, light is used in two ways: first, a general radiation of the 
patient’s body; second, a local application of ultraviolet light through the use of 
quartz rod applicators. The first method of procedure is supported by biologic 
facts of general and: broad significance. The second method of application 
possesses certain limitations which he thought have not always been known to 
the clinician, and because of this he was in doubt as to whether some patients had 
actually received the exposures which it was thought had been given. 

That light has a profound influence on growth and differentiation had been 
forcibly impressed on Professor Bovie by his own experiments, as well as by 
those of others. He described an experiment at Orono, Me., where 250 chickens 
were divided into lots and raised under controlled conditions which allowed the 
following conclusions to be clearly established: 

Chicks raised under glass were lacking in vigor, gained only slowly in weight, 
and nearly all of them succumbed to rickets or weakness of the legs. 

Chicks raised under glass, but which received fifteen minutes of irradiation 
daily from a quartz mercury vapor arc, were vigorous, free from disease, gained 
regularly and rapidly in weight, and matured sooner than chicks running freely 
in the sunlight. These observations were not only symptomatic but were sup- 
ported by the evidence of roentgenograms. 

The fact that the influence of light on plants promotes differentiation of the 
tissues as well as growth, is clearly shown by the lack of differentiation and 
consequent weakness and simplicity in structure of plants raised in darkness. 
These differences are due to the presence or absence of light derived from a 
limited region of the spectrum, that lying between the end of transmission through 
glass and the end of sunlight. 

Plants bend toward the light. This bending follows a definite law, and 
experiment seems to show that a small amount of a photoproduct, water-soluble, 
and hence diffusable through the plant, furnishes the agency by which the tissues 
on the lighted side of the plant becomes earlier differentiated, so that growth is 
restrained. 

While this substance is formed demonstrably in plants, the product may be 
transmitted to animals as they feed on the plants. It may be in this way that the 
cod gains such a substance and stores it in the liver, whence, therefore, comes the 
potency of cod liver oil. It seems clear that at least one reason why cod liver oil 
and ultraviolet irradiations do good in rickets is that they influence metabolism 
of calcium and cause it to be laid down in bone. 

It must not be forgotten that, just as a photographic plate may be overexposed, 
this photoproduct may be destroyed by overirradiation. 

The theoretical advantages gained through the use of quartz rod applicators 
are chiefly due to the fact that they gather rays of great angular dispersion, and 
lead this light of successive internal reflections to the point of application undim- 
ished in amount, except as part of it may be absorbed by the rod. A secondary 
advantage lies in the fact that the light may be led by curved rods to places other- 
wise unattainable. 

The practical employment of these rods is, however, hedged about by difficulties 
in controlling and directing the emergent beam of ultraviolet, so that the physician 
may have confidence that he is getting a usable beam. Most, if not all, of the 
applicators on the market are undependable, and utterly fail to deliver the radia- 
tions that they are supposed to supply. 


DISCUSSION 


H. J. Hotmouest, Secretary of Council on Physical Therapy of the American 
Medical Association: I agree that there is a chaotic situation in the field of 
physical therapy. During the World War, it was shown that physical therapy 
has a legitimate place in medicine, and since then the practice of this mode of 
treatment has extended tremendously. Not only are the merits of physical 
therapy being recognized by reputable physicians, but unfortunately, cultists, 
harbers, masseurs, beauty parlor operators, Turkish bath proprietors, chiropractors 
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and osteopaths have seized on it as a profitable means of increasing their income. 
Physical energies have certain definite, known physiologic effects and perhaps other 
equally as definite but as yet unknown effects of a harmful nature. Therefore, 
irresponsible people, untrained in medical science and unlicensed to practice 
medicine, should be prohibited from diagnosing and treating disease by means of 
physical energies for the same reason that such people are prohibited from prac- 
ticing medicine and surgery. 

Apparatus generating every conceivable form of physical energy is being 
advertised to the medical profession for therapeutic use. Some of the manufac 
turers, realizing that physicians need training in physical therapy, established 
courses of one or two weeks’ duration. Although some of these course were good, 
they were wofully inadequate. A physician cannot acquire the requisite training 
in biophysics and in the application of physical energies to the treatment of disease 
in so short a period of time. Heretofore these courses could not be condemned too 
severely, commercialistic and inadequate as they were, for courses in physical 
therapy and biophysics were not offered by the medical schools. But an increasing 
number of medical schools are establishing courses in biophysics and physical 
therapy, and soon manufacturers will be unable to justify their courses on the 
ground that schools are not providing adequate training in physical therapy. The 
better manufacturers have already discontinued such educational work 

Innumerable books of more or less value have been written on physical therapy 
Some of the physical concepts appearing therein are wholly at variance with the 
concepts generally accepted by physicists and are probably due to a desire to make 
physical science conform to absurd, preconceived theories as to the biologic effect 
of physical energies. Such books do not serve as trustworthy guides but only as 
wanton displays of the authors’ ignorance or conscienceless disregard of the 
fundamental laws of physical science. 

The present knowledge of physical therapy consists chiefly of unscientific 
statements of clinical experiences and of therapeutic claims that apparently are 
not based on scientific observation. When more scientific information as to the 
effects of such energies is available, it is possible that even more remarkable 
therapeutic claims may be warranted, but before sound progress can be made in 
the science of physical therapy, this present mass of information must be critically 
examined and the true separated from the false. 

To assist in placing physical therapy on a rational basis, the Council on 
Physical Therapy was created by the American Medical Association. The Council 
as now organized comprises physicists, physiologists, pathologists and clinicians 
The General Manager and Secretary of the Association, and the Editor of The 
Tournal of the American Medical Association are ex officio members. 

This council has proceeded slowly and with conservatism, and without an 
exception, the manufacturers of apparatus have signified their desire to cooperate 
in placing physical therapy on a scientific basis. The Council intends to do this 
by publishing a series of articles on the various branches of physical therapy, in 
which all that is definitely known of the value and limitations of these modes of 
treatment will be given. In this series will be articles on roentgen ray and radium, 
on heat, on light, on electrotherapy, on hydrotherapy and on massage, therapeutic 
exercise and mechanotherapy. Several of these articles are now completed and 
have been published in The Journal. After publication in The Journal, the 
articles will be collected and published in one or more books for the guidance of 
physicians. 

Apparatus and methods for physical therapy will be considered by the Council 
with a view to assuring the medical profession that a device advertised to deliver 
a particular energy will deliver such energy, and with a view to minimizing fire 
and accident hazards, and to checking up the therapeutic claims made for such 
apparatus and methods. A set of official rules was adopted to be followed in 
action on these devices. These rules were adopted primarily with a view to pro- 
tecting the medical profession and the public against fraud, undesirable secrecy 
and objectionable advertising in connection with the manufacture and sale of 
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apparatus for physical therapy. They will also be of great service to manufac- 


turers of such devices in standardizing their apparatus. 

The reports of the Council on devices and methods for physical therapy appear 
in that part of The Journal devoted to the work of this Council. General reports 
on matters of importance to the medical profession and to the public are published 
from time to time by the Council. 

The council has not restricted itself to the consideration of therapeutic appara- 
tus and methods but will undertake the investigation of such matters as have 
importance for the medical profession and to the general public. For example, 
experiments were conducted by the Council to determine the degree to which 
various materials advertised as pervious to ultraviolet rays will transmit such 
radiations and to determine the biologic effect of such radiations filtered through 
such materials. The Council report of this investigation has standardized this 
particular field of physical therapy. It is encouraging to believe that the statements 
and reports published by the Council will always serve a twofold purpose, for by 
stimulating research and by interesting properly trained men in physical therapy 
the day when it will be on as rational a basis as pharmacotherapy is today will be 
materially hastened. 

Dr. J. Gorpon Witson: There is a lack of fundamental knowledge concerning 
the application of ultraviolet rays among the men practicing otolaryngology and 
so they eagerly welcome information regarding the physical properties of these 
rays. No one is better qualified than Dr. Bovie to help to a clear understanding. 

Dr. Bovie has stated that he has not had any clinical experience, and yet the 
facts he has brought out and the slides he has shown cannot but be of great value, 
and questions of interest to the clinician might well be asked of him. 

The slides Dr. Bovie has shown illustrating the effects on plants of light rays 
raises in one’s mind the question as to whether the action of electromagnetic rays 
on plants can be regarded as comparable to the effects on man, for there are 
present in plants elements not present in man, which respond to light rays as well 
as to ultraviolet rays. The illustration he gave of the effect of a very short 
ultraviolet ray on ameba makes one imagine that some time or other there will 
have to be differentiated at least two varieties of ultraviolet rays, as we are now 
differentiating varieties of roentgen rays. 

There can be no doubt that a great amount of good has been secured in 
suitable cases from general irradiation of the body, but I have not found that local 
treatment has been very successful. I agree with Dr. Bovie that before such local 
treatment can succeed, we probably must have better quartz applicators. 

Another point which puzzles me is the difficulty of determining when a patient 
becomes immune to ultraviolet rays and for how long a period treatment should 
be interrupted. 

A good deal of attention has been given to the effect of those rays on oto- 
sclerosis. Some of these patients claim to hear better after treatment, and 
in fact, do hear the speaking voice and the whispered voice at least for a time, but 
in the majority the audiometer and tuning fork tests indicate that there is not 
much change. I am inclined to believe that in this instance one is dealing with a 
general improvement in health and with it an improvement in hearing. In winter, 
with the foggy atmospheres of our large cities, ultraviolet rays are destined to 
be of great service. In summer, they can never supersede fresh air and sunshine 
in the country, especially if accompanied by exercise. 
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MANUAL oF OtoLtocy. By GorHam Bacon and TrRuMAN LAURENCE SAUNDERS. 
Eighth Edition. Philadelphia: Lea & Febiger, 1928 


This is a volume of 576 pages. The popularity of this manual is evidenced 
by the fact that this is the eighth edition. In this country it has been for many 
years a popular textbook for the instruction of undergraduate students. The 
chapters on anatomy and physiology and methods of examination are particu- 
larly well adapted for this purpose. The anatomic descriptions are clearly 
drawn and are quite accurate. On page fifty-eight a statement appears that 
there are three arteries supplying the labyrinth, whereas there is only one 
artery supplying the internal ear—the labyrinthine artery which is a branch 
of the basilar. 

The chapter on chronic catarrhal otitis media tends to perpetuate the long- 
standing confusion that has existed regarding the conditions producing obstruc- 
tion in sound conduction. Under this caption there appears a short but clear 
presentation of the outstanding facts concerning the condition known as oto- 
sclerosis, but only a few pages further on in a discussion on the etiology of 
chronic catarrhal otitis media there is a lapse into the old confusion between 
otosclerosis and adhesive middle ear catarrhal processes where this statement 
appears: “Heredity plays an important role in the etiology of chronic catarrhal 
otitis media, and especially in that form of circumscribed sclerotic inflammation 
called otosclerosis.” 

The paragraph on the operative treatment for the relief of deafness the 
results of adhesive middle ear processes is of more interest historically than 
practically. The futility of these measures is repeatedly admitted by the authors. 

Ninety pages of text are devoted to a discussion of the clinical problems 
of disease of the mastoid. This part of the text especially is replete with 
reports of cases illustrating clinical problems that arise in connection with 
disease of the mastoid. ‘No doubt there is a certain value to be gained from 
such reports; but, as a matter of fact, every patient with mastoid involvement 
has his own peculiar clinical problems, and it seems that a text of this sort 
might be made more useful if more discussion of the general problems were 
substituted for case reports. The student will miss in this manual the 
systematic ‘marshaling of these problems in the form of crystallized conclusions 
so helpful especially to the beginner in his efforts to acquire a more or less 
definite formula to guide him in the recognition particularly of the indications 
for operative measures. The discussion of mastoid involvement in acute otitis 
media which appears in this manual should aid materially in dispelling an idea 
that is all too frequently held, particularly by general surgeons who still 
dabble in otologic work, that the detection of an involvement of the mastoid 
either from the appearance of clinical symptoms or as shown in the roent- 
genogram constitutes in itself a proper indication for operative measures. The 
authors emphasize definitely the fact that disease of the mastoid with or without 
definite clinical symptoms usually disappears without operative measures, and 
that the problem of the otologist is to recognize those cases in which the menace 
of a possible serious complication points out the necessity for an operation 

In the discussion of disease of the mastoid in chronic suppurative otitis 
media there is a particular emphasis on the occurrence of acute exacerbations 
as indications for operative measures. There is no clear statement of the 
proper indications for the radical mastoid operation in chronic suppurative 
otitis media when acute reactions do not point out the necessity for operative 
work. 

The discussion of the technic of operative measures on the mastoid in 
simple mastoidectomy, and particularly in the radical mastoid operation, will 
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be appreciated by men who are specializing in otology. This chapter may well 
be omitted from the instruction of undergraduate students. The attempt to 
instruct undergraduate medical students in the technic of operative work in 
general is a survival of an idea that has long since become antiquated and is 
becoming more and more out of place as the several fields of surgical work 
are becoming more and more highly specialized. 

The authors have expressed in this manual conclusions crystallized from 
many years of careful study of the practical clinical problems. The work is 
admirably suited as a textbook for students. 


BRONCHOSCOPY AND EsopHacoscopy. By CHeEvALIER JAcKson, M.D. Second 
edition. Cloth. Price, $8 net. Pp. 457, with 179 illustrations and 10 color 
plates. Philadelphia: W. B. Saunders Company, 1927. 


The fact that the first edition of this book and the author’s previous books 
are out of print speaks for itself. The present volume brings the subject to 
date. The same sequence of chapters is carried out, but recent advances are 
incorporated. Sixty-five additional illustrations and six new color plates are 
found. The latter, especially, bring out in natural colors the exact picture of 
the various pathologic conditions of these passages. The added figures help 
in showing more of the problems of foreign bodies and their solution. 

The author’s well known ideas and rules on endoscopy are re-emphasized. 
Surely any one interested in or doing bronchoscopy should read this manual. 
It would be valuable for internists, pediatricians and general physicians to 
read, at least, those chapters pertaining to their field. Some points not usually 
appreciated are the possibilities of diagnosis and treatment of nonopaque foreign 
bodies, the endoscopic diagnosis and treatment of bronchial and esophageal 
lesions in general, the use of gastroscopy, and the author’s emphasis on trache- 
otomy. Too few physicians appreciate the aid that may be obtained from a 
properly trained endoscopist. 





Directory of 
Ophthalmological and Otolaryngological Societies 


INTERNATIONAL 
FIRST INTERNATIONAL OTO-RHINO-LARYNGOLOGICAL 
CONGRESS 
President: Prof. E. Schmieglow, University of Copenhagen 
Place: Copenhagen, Denmark. Time: July 29-Aug. 1, 1928 


NATIONAL 
AMERICAN MEDICAL ASSOCIATION, SECTION ON 
LARYNGOLOGY, OTOLOGY AND RHINOLOGY 
Chairman: Frank R. Spencer, 1345 Spruce St., Boulder, Colo 
Secretary: William V. Mullin, Cleveland Clinic, Cleveland 
Place: Minneapolis. Time: June 11-15, 1928. 


AMERICAN BRONCHOSCOPIC SOCIETY 
President: Dr. Sidney Yankauer, 780 Park Ave., New York. 
Secretary-Treasurer: Dr. Louis H. Clerf, 128 S. 10th St., Philadelphia 


AMERICAN LARYNGOLOGICAL ASSOCIATION 
President: Dr. Bryson Delavan, 40 E. 41st St., New York. 
Secretary: Dr. George M. Coates, 1721 Pine St., Philadelphia. 
Place: Hotel Raleigh, Washington, D. C. Time: May 1-3, 1928 


AMERICAN LARYNGOLOGICAL, RHINOLOGICAL AND 
OTOLOGICAL SOCIETY 
President: Dr. John F. Barnhill, 241 N. Pennsylvania St., Indianapolis 
Secretary: Dr. R. L. Loughran, 33 E. 63d St., New York. 
Place: Raleigh Hotel, Washington, D.C. Time: May 3-5, 1928 


AMERICAN OTOLOGICAL SOCIETY 
President: Dr. Max A. Goldstein, 3858 Westminster Pl., St. Louis 
Secretary: Dr. Thomas J. Harris, 104 E. 40th St., New York. 
Place: Raleigh Hotel, Washington, D. C. Time: April 30-May 1, 1928 


AMERICAN ACADEMY OF OPHTHALMOLOGY 
AND OTO-LARYNGOLOGY 
President: Dr. Luther C. Peter, Physicians Bldg., Philadelphia 
Secretary: Dr. William P. Wherry, Medical Arts Bldg., Omaha 
Place: Hotel Statler, St. Louis. Time: Oct. 15-19, 1928 


LOCAL 


THE COLORADO OTO-LARYNGOLOGICAL SOCIETY 


President: Dr. C. Howard Darrow, Metropolitan Bldg., Denver. 

Secretary: Dr. Harold L. Hickey, Imperial Bldg., Denver. 

Place: Assembly Room of Metropolitan Bldg. Time: First Saturday of 
each month from October to May 
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SECTION ON OPHTHALMOLOGY AND OTO-LARYNGOLOGY 
OF THE MEDICAL SOCIETY OF THE DISTRICT 
OF COLUMBIA 
Chairman: Dr. Walter A. Wells, The Rochambeau, Washington, D. C. 
Secretary: Dr. J. N. Greear, Jr., 1740 M St., Washington, D. C. 
Place: 1718 M St., N. W. Time: 8 p. m., third Friday of each month. 


ATLANTA ACADEMY OF OPHTHALMOLOGY 
AND OTOLARYNGOLOGY 
President: Dr. Arthur J. Fort, Medical Arts Bldg., Atlanta, Ga. 
Secretary: Dr. Leon E. Brawner, 157 Forrest Ave. N. E., Atlanta, Ga. 
Place: Academy of Medicine, 38 Prescott St. N. E. Time: 8 p. m.,, last 
Thursday of each month. 


CHICAGO LARYNGOLOGICAL AND OTOLOGICAL SOCIETY 

President: Dr. Arthur M. Corwin, 25 E. Washington St., Chicago. 

Secretary: Dr. Austin A. Hayden, 25 E. Washington St., Chicago. 

Place: Grill Room, Stevens Restaurant, 16 N. Wabash Ave. Time: 6 p. m.,, 
first Monday of each month from October to May. 


INDIANAPOLIS OPHTHALMOLOGICAL AND OTO- 
LARYNGOLOGICAL SOCIETY 
President: Dr. Thomas Hood, Hume-Mansur Bldg., Indianapolis. 
Secretary: Dr. Kenneth L. Craft, Hume-Mansur Bldg., Indianapolis. 
Place: University Club. Time: 6:30 p. m., second Thursday of each 
month from October to May. 


NEW ORLEANS OPHTHALMOLOGICAL AND OTOLOGICAL 
SOCIETY 
President: Dr. J. Raymond Hume, Maison Blanche Bldg., New Orleans. 
Secretary-Treasurer: Dr. W. A. Wagner, Pere Marquette Bldg., New 
Orleans. 
Place: Eye, Ear, Nose and Throat Hospital, New Orleans. 
Time: 8 p. m., third Thursday of each month from September to June. 


SECTION ON OTOLOGY AND LARYNGOLOGY OF THE 
BALTIMORE CITY MEDICAL SOCIETY 
Chairman: Dr. Edwin N. Broyles, 1100 N. Charles St., Baltimore. 
Secretary: Dr. Waitman F. Zinn, Medical Arts Bldg., Baltimore. 
Place: 1211 Cathedral St. Time: 8:30 p. m., last Friday of each month. 


DETROIT OTO-LARYNGOLOGICAL SOCIETY 
President: Dr. Ray Connor, Stroh Bldg., Detroit. 
Secretary-Treasurer: Dr. William Fowler, Maccabees Bldg., Detroit. 
Place: Maccabees Bldg.. Time: Third Wednesday evening of each month 
from October to May. 


THE KANSAS CITY EYE, EAR, NOSE AND 
THROAT SOCIETY 
President: Dr. A. J. Lorie, 409 Commerce Bldg., Kansas City, Mo. 
Secretary: Dr. A. E. Eubank, 636 Argyle Bldg., Kansas City, Mo. 
Time: Third Thursday of each month from September to May; the Novem- 


ber, January and March meetings are devoted to clinical work. 





DIRECTORY 


NEW ENGLAND OTOLOGICAL AND LARYNGOLOGICAL 
SOCIETY 
President: Dr. Gordon Berry, 19 Elm St., Worcester, Mass. 
Secretary and Treasurer: Dr. Calvin B. Faunce, 320 Commonwealth Ave., 
Boston. 


ACADEMY OF MEDICINE OF NORTHERN NEW jERSEY 
SECTION ON EYE, EAR, NOSE AND THROAT 
Chairman: Dr. Henry C. Barkhorn, 45 Johnson Ave., Newark, N. J. 
Secretary: Dr. Lee W. Hughes, 1019 Broad St., Newark, N. J. 
Place: 91 Lincoln Park, South. Time: 8:45 p. m., second Monday of each 
- month. 


THE SECTION ON LARYNGOLOGY AND RHINOLOGY 
OF THE NEW YORK ACADEMY OF MEDICINE 
Secretary: Dr. Arthur Nilsen, 40 E. 41st St., New York. 
Time: 8:30 p. m., fourth Wednesday of each month from October to May. 


THE OTOLOGICAL SECTION OF THE NEW YORK 
ACADEMY OF MEDICINE 
Chairman: Dr. J. L. Maybaum, 12 E. 86th St., New York. 
Secretary: Dr. R. T. Atkins, 4 W. 53d St., New York. 
Place: 103d St. and Fifth Ave. Time: Second Friday of each month from 
October to May. 


EASTERN NEW YORK EYE, EAR, NOSE AND THROAT 
ASSOCIATION 


President: Dr. J. Ivimey Dowling, 116 Washington Ave., Albany, N. Y. 
Secretary-Treasurer: Dr. L. Prescott Brown, 33 Bancker St., Albany, N. Y. 


CINCINNATI OTO-LARYNGOLOGICAL SOCIETY 
President: Dr. Walter Murphy, 707 Race St., Cincinnati. 
President-Elect: Dr. Charles C. Jones, 19 Garfield Pl., Cincinnati. 
Secretary-Treasurer: Dr. Harris H. Vail, 24 E. 8th St., Cincinnati. 
Place: University Club. Time: 6:45 p. m., second Tuesday of each month 
from October to May. 


THE OPHTHALMOLOGICAL AND OTOLARYNGOLOGICAL 
SECTION OF THE CLEVELAND ACADEMY 
OF MEDICINE 
Chairman: Dr. W. J. Abbott, 8314 Euclid Ave., Cleveland. 
Secretary: Dr. A. L. Stotter, 1148 Euclid Ave., Cleveland. 
Place: Winton Hotel. Time: Fourth Friday of each month. 


PACIFIC COAST OTO-OPHTHALMOLOGICAL SOCIETY 


President: Dr. W. J. Mellinger, Santa Barbara, Calif. 
Secretary-Treasurer: Dr. Walter F. Hoffman, 817 Summit Ave., Seattle. 
Place: Santa Barbara, Calif. Time: April 18-20, 1928. 
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PHILADELPHIA LARYNGOLOGICAL SOCIETY 
President: Dr. Ralph Butler, 2007 Chestnut St., Philadelphia. 
Secretary: Dr. Herman B. Cohen, 13th & Spruce Sts., Philadelphia. 
Place: College of Physicians. Time: 8:30 p. m., first Tuesday of each 
month from October to June. 


THE SECTION ON OTOLOGY AND LARYNGOLOGY OF THE 
COLLEGE OF PHYSICIANS OF PHILADELPHIA 
Chairman: Dr. James A. Babbit, 1912 Spruce St., Philadelphia. 
Clerk: Dr. Curtis C. Eves, 1910 Spruce St., Philadelphia. 
Place: College of Physicians. Time: 8:30 p. m., third Wednesday of each 
month from October to June. 


THE MEMPHIS SOCIETY OF OPHTHALMOLOGY 
AND OTO-LARYNGOLOGY 
Chairman: Each member, in alphabetical order. 
Secretary: Dr. M. B. Selingstein, 801 Union and Planters Bank Bldg., 
Memphis, Tenn. 
Place: Eye Clinic of Memphis Eye, Ear, Nose and Throat Hospital. Time: 
8 p. m., second Tuesday of each month. 


EYE, EAR, NOSE AND THROAT SECTION OF THE 
HOUSTON ACADEMY OF MEDICINE 
President: Dr. Ray K. Daily, Medical Arts Bldg., Houston, Texas. 
Secretary: Dr. L. W. Raney, Post-Dispatch Bldg., Houston, Texas. 
Place: Medical Arts Bldg., Harris County Medical Society Rooms. Time: 


8 p. m., first Thursday of the month from September to June 


FORT WORTH EYE, EAR, NOSE AND THROAT SOCIETY 

President: Dr. H. L. Warwick, Medical Arts Bldg., Fort Worth. 

Secretary: Dr. A. E. Jackson, Medical Arts Bldg., Fort Worth. 

Place: University Club Time: 6 p. m.,, first Friday of each month except 
August 


THE MILWAUKEE OTO-OPHTHALMIC SOCIETY 


President: Dr. Charles J. Coffey, 221 Grand Ave., Milwaukee. 
Secretary-Treasurer: Dr. Edward R. Ryan, 425 E. Water St., Milwaukee 
Place: University Club. Time: 6:30 p. m., third Tuesday of each month 
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